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| ot IS CARRIED AWAY by cooling air 
blown over the ribbed cast iron 
frame and bearing housings of this new 
Allis-Chalmers tefc motor. That means 


less motor cleaning . . . inspection... 


overhaul! 


Concealed air passages and pockets 
have been eliminated. Dirt can’t build up 
to cause overheating. And as for oily dirt 
that sticks — just wipe or blow it off. 


Studies show that on most applications, 
totally-enclosed fan-cooled motors more 
than pay back their extra cost in reduced 
maintenance. And this new Allis- 
Chalmers Type APZ tefc motor makes 
maintenance costs lower than ever before. 


Sd 


Rigid Construction 
The frame is cast iron which has high 
resistance against corrosion and distor- 
tion. Bearings are pre-lubricated at the 
factory and should need no attention for 
years. Tapped holes with pipe plugs to 
permit regreasing and to provide grease 
relief are standard equipment. 

Get All The Facts 
The new Allis-Chalmers Type APZ total- 
ly-enclosed fan-cooled motor is built in 
all NEMA standard frame sizes from 
224* to 505. Also in explosion-proof 
type. Your A-C Authorized Distributor 
or District Office has complete informa- 
tion. Call today, or write Allis-Chalmers, 
Milwaukee 1, Wisconsin. Ask for Bul- 
letin 51B7225, A-3427 


Texrope and Vori-Pitch are Allis-Chalmers tracemorks. 


ALLIS-CHALMERS 


Serviced... 


by Allis-Choimers Authorized Dealers, 
Certified Service Shops and Sales Offices 
throughout the country. 


CONTROL — Monvel, 
magnetic and combina 
tion starters; push but 
ton stations and compo- 
nents for complete con 
trol systems. 


4 
TEXROPE — Belts in A, 
oll sizes and sections, a 
standard and Vori- @& x 
Pitch sheaves, speed ip 
chongers. 


pumps — “tegral 
motor ond coupled 
types from “% I9- 
to 72 in. ¢@ «charge 
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*Similar design non-ve! 
tilated motors Type APk., 
also available in frames 
203 to 224 inclusive. 
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Punched Cards 


Those punched cards which we 
sometimes receive in the mail never 
fail to arouse our curiosity as to the 
significance of the oddly placed holes. 
For a look at one of these IBM cards 
punched for the complete solution of 
an engineering problem turn to Pro- 
fessor Kemler’s article beginning on 
Page 148. You will find that you can 
pick off the numbers at every stage 
of the calculations, just as the ma- 
chine does. 


Here is an eminently practical, 
down-to-earth application of modern 
computing machines which seems to 
be a far cry from the “giant brains” 
school of thought. Although there is 
considerable complexity in the ma- 
chines there is nothing remotely re- 
sembling a thought process. Their 
only resemblance to a human being 
is their occasional lapse into care- 
lessness! 


This Month's Cover 


Shown with the upper half of its 
gear case removed, this marine pro- 
pulsion gearing was built by General 
Electric for the SS Homer D. Wil- 
liams, Great Lakes ore carrier. As an 
indication of the size of this double- 
reduction, locked-train unit, the high- 
speed reduction gears at the right are 
458% inches in diameter, the low-speed 
pinions are 11% inches while the bull 
gear between these pinions is 81% 





inches. The turbine propulsion unit, 
designed to add speed to low-powered 
carriers, is rated at 3000 shp at 110 


rpm. 


What Are You Doing? 


The percentage of engineering de- 
partments working on new and im- 
proved designs, and on military and 
civilian products, is shown in this 
table: 

Per cent 

Redesign of present machines...... 77.4 

New civilian designs . os 

Military designs 

Redesign for alternate materials.... 

Evidently many companies are 
working on more than one of the 
foregoing categories. The figures are 
based on your response to a recent 
MACHINE DESIGN questionnaire ask- 
ing “Which of these is your design 
department now working on?” Re- 
minds us of the old saying that a 
preposition is a bad word to end a 
sentence with, but anyway we appre- 
ciate your co-operation. 


Evaluating Engineers 


Your requests for extra copies of 
Randolph Chaffee’s “Evaluating En- 
gineers,” published in our June issue, 
have broken all records. They have 
exceeded our expectations to such an 
extent that we have had to print 
extra copies to meet the demand. 
Your patience in the face of the slight 
delay in mailing your copies is much 
appreciated. 


Double-Curvature Ball Bearings 


Sometimes an article comes into 
our office “over the transom,” as 
it were, dealing with something we 
never knew existed. For instance, we 
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ing until Roy Krouse sent us the 
manuscript which appeared as an ar. 
ticle in our February issue. Our judg. 
ment in publishing the article is con- 
firmed by the high number of r- 
quests for extra copies. But, still in- 
trigued by the subject, we have con- 
tinued to inquire about the applica- 
tion of such bearings. Double or off- 
set-curvature bearings are used chief 
ly in aircraft engines. Application 
data being restricted, we cannot al 
this time enlighten you further but 
we shall keep you informed as soon 
as information can be released. 


Coming Next Month 


In recent years the October issue 
of MACHINE DESIGN has featured 4 
Directory of Materials listing hu 
dreds of tradenamed materials use 
in engineering design, together with 
significant data on properties ani 
application. This year we are taking 
a different approach, one which We 
hope will be better adapted to quick 
reading yet will have permanent ref- 
erence value. 

A special staff-written section de 
voted to the theme “designing wit 
modern materials” will contain § 
comprehensive roundup of the latest 
information on materials develop 
ments. In this presentation we have 
enlisted the co-operation of leading 
producers across the nation. They 
have given generously of their time 
and knowledge to help us make the 
section of outstanding value to y% 
In addition there will be the 
quota of contributed articles 
regular departments. 


syne 
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Design—General 





Balancing machine, Edit. 133 

Control, web guiding, Edit. 159 
Dimensions, rationalizing, Edit. 123 
Engineering data files, Edit. 110 
Gear eccentricity, Edit. 155 

Gear teeth, Edit. 143 

Hydraulic systems, fire protection, 
Edit. 141 

Hydraulic systems, response, Edit. 
137 

Inventions, Edit. 121 

Mechanisms, analytical solutions, 
Edit. 148 

Mechanisms, Russian, Edit. 127 

Plates, stress and deflection, Edit. 

















Tooling, simplifying, Edit. 153 





Engineering Department 






Equipment, drafting room, Adv. 277 
Management, Edit. 168 
Supplies, Adv. 207, 268, 301 








Materials 






Aluminum alloys, Adv. 66 
Beryllium-copper, Adv. 40 

Brass, Adv. 90-91 

Bronze, Adv. 35, 269 

Chromium alloys, Adv. 294 

Copper alloys, Adv. 90-91, 105 

Felt, Adv. 291 

Insulating, Adv. 245 

Plastics, Adv. 31, 47, 238 

— and synthetics, Adv. 99, 234, 













Stainlers steel, Adv. 43, 44-45, 102, 
240, 275 

Steel, Adv. 26, 107, 249, 263, 276 

Zine, Adv. 211 









Parts 


Axle assemblies, Adv. 93 
Balls, Adv. 270, 280 







gs: 
Ball, Adv. 6, 187, 188 
Oil-less, Adv. 64-65 
Roller, Adv. 20, 29, 63, 98, 181, 188, 
231 243, 292 
Sleeve Edit. 169; Adv. 77, 83, 171, 
Bel 237, 278 
Ows, Adv. 2 
Belts: 









Conveyor, Adv. 196 
. mission, Adv. 15, 28, 94-95 
Takes, Ady. 10, 228 = 
Brushes, Adv. 202 


m and gr Pe 
5, 260 d graphite parts, Adv. 64 


Castings: 
Centrifugal, Adv. 307 


le, Adv. 273 
Sang ment, Adv. 206, 293, 302 
: » Adv. 78, 92, 193, 
2, 193, 218 


Conveyor, Adv. 42, 52-53 
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Classified for convenience when studying specific design problems 











Roller, Adv. 42, 52-53, 96, 219, 293 
Silent, Adv. 23 
Clutches, Adv. 84, 228, 300, 303 
Collars, Adv. 282 
Controls (see Electric, etc.) 
Counters, Adv. 72, 305 
Couplings, Adv. 256 
Diaphragms, Adv. 2 
Drives, variable speed, Adv. 9, 209, 
inside back cover 
Electric controls: 
Connectors, Adv. 108, 301 
Contactors, Adv. 185 
Control assemblies, Edit. 159; Adv. 
back cover 
Rectifiers, Adv. 69, 88 
Relays, Edit. 170; Adv. 12-13, 108, 
236 
Resistors, Adv. 194, 195 
Rhecstats, Edit. 170; Adv. 298 
Solenoids, Adv. 69 
Starters, Edit. 172; Adv. 18-19, 24- 


25, 55-56 
Switches, Edit. 169; Adv. 69, 88, 
252 


Thermostats, Adv. 61, 173, 287 
Timers, Adv. 86, 281 
Electric generators, Adv. 274 
Electric motors: 
Fractional and integral hp, Adv. in- 
side front cover, 1, 24-25, 68-69, 
79, 80, 89, 213, 218, 303 
Gearmotors, Edit. 169; Adv. 11, 73- 
74, 175 
Miniature, Adv. 79, 304 
Timing, Adv. 59 
Engines, Adv. 225, 246 
Fasteners: 
Blind, Adv. 27 
Inserts, Adv. 299 
Locking, Adv. 41, 197, 295 
Nuts, bolts, screws, Adv. 14, 16, 39, 
46, 101, 226, 290, 295, 303 
Pin, Adv. 295, 297 
Rivets, Adv. 27, 303 
Filters, Adv. 22, 227, 273 
Fittings, Adv. 253 
Forgings, Adv. 102, 298 
Gages, pressure, etc. (see also Instru- 
ments) Adv. 21 
Gears, Edit. 143, 155; Adv. 17, 272, 
290, 297 
Generators, (see Electric generators) 
Handles, Adv. 299 
Heat exchangers, Adv. 232 
Hose (see Tubing): 
Flexible metallic, Adv. 70, 90-91, 
100, 285, 297, 307 
Flexible nonmetallic, Adv. 15, 85, 
97, 208 
Hydraulic equipment: 
Accumulators, Adv. 54 
Controls, Edit. 119 
Cylinders, Adv. 82, 87, 222, 305 
Motors, Adv. 71, 216, 304 
Pumps, Adv. 32-33, 71, 229, 251, 
259, 270, 286, 300, 304, 309 
Systems, Edit. 129, 137, 141, 172; 
Adv. 9, 82, 261, 284 







MACHINE DESIGN is indexed in Industrial Aris and Eng:neering Index Service, both available in libraries generally. 

















Valves, Adv. 82, 215, 259, 272, 273, 
300 


Indexing tables, Adv. 217 
Instruments, Edit. 117; Adv. 69, 199, 
279, 302 
Joints: 
Rotary, Adv. 296 
Swivel, Adv. 250 
Universal, Adv. 291, 302 
Lubrication and equipment, Adv. 60, 
177, 266, 312 
Machined parts, Adv. 258, 274 
Motors (see Electric motors) 
Mountings, vibration, Edit. 169; Adv. 
244, 262 
Pipe and fittings, Adv. 48-49 
Plastic parts, Adv. 75, 25T 
Plugs, Adv. 296 
Pneumatic equipment: 
Compressors, Adv. 292 
Cylinders, Edit. 152; Adv. 50, 82, 
87, 222, 305 
Motors, Edit. 170; Adv. 278 
Pumps, Edit. 172 
Systems, Adv. 261 
Valves, Adv. 82, 203, 215, 272, 273, 
296, 300 
Powder-metal parts, Adv. 64-65 
Pulleys and sheaves, Adv. 57, 295 
Pumps, (see also Hydraulic and Pneu- 
matic), Edit. 120; Adv. 294 
Rings, retaining, Adv. 81 
Rubber and synthetic parts, Adv. 179, 
254, 264, 271, 289 
Seals, packings, gaskets, Adv. 2, 5, 
, 51, 88, 183, 191, 198, 204, 210, 
214, 239, 247, 282, 296, 301 
Shafts, flexible, Adv. 288, 294 
Shapes, special, Adv. 76, 283 


. Sheet-metal parts, Adv. 258 


Shims, Adv. 248 

Speed changers, Edit. 170; Adv. 200 

Speed reducers, Adv. 11, 62, 212, 230, 
292 

Spindles, Adv. 201 

Springs, Adv. 58, 260, 286 

Sprockets, Adv. 42, 293 

Stampings, Adv. 265 

Tubing: 
Finned, Adv. 205 
Seamless, Adv. 8, 70, 90-91 
Welded, Adv. 221 

Valves (see also Hydraulic and Pneu- 
matic), Edit. 118; Adv. 30, 255, 
298, 299 

Vibrators, Adv. 88 

Weldments, Adv. 276 


Production 


Balancing, Edit. 133 

Facilities, general, Adv. 242, 289 

Hardening, Adv. 26 

Machines, special, Edit. 130, 131; Adv. 
103, 235, 288 

Materials handling, Adv. 88 

Tools and accessories, Edit. 154 

Welding and —_— Edit. 153; 
Adv. 34, 233, 280 
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Involute Gear-Tooth 
Advantages in 
Angular Drives 



























\ 
A Fa ce Gear with spur or helical teeth, driving or 


being driven by a gear or pinion, offers decided advantage for 
transmitting motion through shafts at 90 degrees or other 
angular settings. 


Now, with a standardized FACE GEAR FIXTURE used on 
the 3-inch Fine-Pitch Gear Shaper, the following advantages of 
to face gears can also be utilized for small-size units: 


@ More compact design 

@ Lack of end thrust 

@ Flexibility in pinion positioning 

@ Sliding disengagement 

@ Ease of assembly 

@ Ratios from 3 to | and up 

@ Capacity for high speed 

@ Opportunity for reversal of rotation 


@ Ease and economy of manufacture 


A special bulletin on the principles and practical 
applications of face gears is available on request. 
Write the nearest Fellows office. 





DATA SHEETS 


explain a simplified procedure for : 


determining the active face width for 
on-center” and “off-center” face gears. 
Copies available. 










THE FELLOWS GEAR SHAPER COMPANY 


Head Office and Export Dept., Springfield, Vermont. Branch 
Offices: 616 Fisher Bldg., Detroit 2; 5835 West North Ave., 
Chicago 39; 2206 Empire State Bldg., New York I. 


a SHAPERS e SHAVING MACHINESi-: “e CUTTERS AND SHAVING TOOLS e GEAR 
PECTION INSTRUMENTS e THREAD GENERATORS PLASTICS MOLDING MACHINES 
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--- IN ENGINEERING AND RESEARCH 









Canned Bearings Stay Fresh 


In order to resist the damaging effect of moisture, salt water and dirt, re- 
placement bearings for the armed forces may soon be packaged in metal 
cans. Pilot lines have been set up at the Timken Roller Bearing Co., and 
it is believed that bearings can be stored under the worst conditions for 
ten years without deterioration. 









Cuts Titanium Metal Cost 80 Per Cent 


A new process for producing titanium sponge metal is expected to reduce 
the present $5-a-pound cost by 80 per cent. Pilot-plant operation at Hori- 
zons Inc. is expected to lead to extensive military and civilian use of the 
light, strong-as-steel metal. 












White Brass Replaces Nickel as Plating Base 


A white brass, for use as a base in chrome plating, may replace strategical- 
ly short nickel. The customary procedure is to deposit a nickel-copper 
base on decorative metal parts before chrome plating. In the Du Pont 
process, a base of 80/20 zinc-copper alloy is electrodeposited. The final 
plating is claimed to be indistinguishable in color and brightness from 
that produced by present methods. 












Sponge Rubber Strengthens Hollow Propeller 

















Light as a feather and bone-hard, a foamed rubber-phenolic-nylon com- < 
pound is used to strengthen hollow four-bladed propellers at United Air- < 
craft Corp. _The compound fills the void between the propeller core and ys 
outer shell, preventing vibration and supporting the shell against the im- des; 
pact of rocks and ice thrown up by the plane’s undercarriage. a 
R 
nist 
’ Spec 
Overloading Gears Softens Metal vid 
allo 
Heavy-duty gears go through a metallurgical phase change when over 
loaded, according to Michigan Tool Co. engineers. Local surface tem- 
peratures get high enough to break down the hard heat-treated bronze to 
a softer structure, causing an increase in the coefficient of friction and 
reduction in efficiency. 
‘ 





Window “Opens” with Atom-Bomb Blast 


Designed to prevent flying glass and minimize explosion damage, 
laminated window developed by Pittsburgh Plate Glass “opens under 
pressure. The outer layer of the window is a solid sheet of glass, the 


a new 
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D and D Stem being inserted in Cyclotron; made of Revere Electrolytic 

bigh-conductivity copper, bot rolled and annealed, Y," thick. Note also 

irge number of bronze valves to control flow of coo ing water through 
‘ass pipe. 


@ For many years Revere has been saying that “Copper is the 
metal 6f invention.” It has high electrical and heat conductivity, 
excellent resistance to corrosion, is easily fabricated and 
formed, so that it is attractive to designers and inventors, as well 
as to manufacturers. Now we say it is also “The metal of 
science,” because it is so essential to the operation of most 
scientific devices. 

The pictures on this page illustrate some of its uses in a 
yclotron, built by and for the Nuclear Physics Laboratory of 
the University of Washington in Seattle. The instrument was 

igned and constructed so far as possible by University per- 
sonnel, who were completely successful in working copper 
into the most complicated shapes. 

Revere collaborated on the project in various ways, and fur- 
aished copper bar, sheet, rod and tube to the University’s high 
specifications. Remember that Revere will be glad to consult 
with you on your problems concerning copper and copper 
alloys, and aluminum alloys. 


a 


ASS INCORPORATED 
ul Revere in 1801 
. New York 17, N.Y. 


Mills: Baltimore, Md.; Chicago and Clinton, Ill; Detroit, Mich.; Los Angeles 
and Riverside, Calif: New Bedford, Mass.; Rome, N. Y.— 
Sales Offices in Principal Cities, Distributors Everywhere 


SEE "MEET THE PRESS” ON NBC TELEVISION EVERY SUNDAY 
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Photo taken in the University of Washington shop 
during fabrication of the two Ds and D Stems. 


Seven miles of Revere copper bus bar were wound into 
great coils for the cyclotron electromagnet. The 
University built the winding machine itself, and wound 
the coils in its own shop. The special Revere bar is soft 
temper, free from scale, with rounded edges. 


105 





middle layer a partially-segmented sheet of plastic, and the inner layer 
consists of four triangular-shaped glass pieces. The window will stretch 
up to 400 per cent of its length without breaking, but if rupture occurs, 
the four segments open like doors, hinged on the flexible plastic middle 
layer. : 


Resistance Thermometers Detect Hydrogen 


Using miniature, glass-covered resistance thermometers as active elements 
of a combination thermal-conductivity bridge, a submarine hydrogen de- 
tector developed by the Navy has high stability and accuracy. The de- 
tector is not affected by roll, pitch or schnorkel operation, which some- 
times causes rapid variations in atmospheric pressure. 


Shaver Heads Cleaned Ultrasonically 


Oil, grease, metal shavings and lapping compound are removed from 
small openings in Schick electric shaver heads by sound energy trans- 
mitted through a cleaning solvent. It is claimed that the new production 
operation, which uses a G-E generator, does a better, faster job than 
brushing. 


.-- IN GOVERNMENT AND INDUSTRY 


Less Use of Cobalt Steels Urged 


Since cobalt is likely to be in short supply due to expanding jet-engine pro- 
duction, the NPA has recommended that minimum amounts be used in 
alloying steel. The short-supply situation is also true of nickel, tungsten 
and molybdenum, although the tungsten supply is expected to ease some- 
what for the fourth quarter. Vanadium, chromium and manganese are 
still tight, but adequate. Boron-treated steels have been suggested as 
substitutes. 


Committee to Study Technical Personnel Situation 


Fourteen people from government and industry will serve on the Commit- 
tee on Specialized Personnel, appointed to make recommendations to the 
Defense Mobilization Director on the most effective training and use of 
the nation’s scientists and technical personnel. Biggest unfilled demand 
in industry is for mechanical and electrical engineers and draftsmen. 
Over sixty occupations are now listed as critical by the Department of 
Labor. 


Nation's Stockpile One-Third Complete 


Total value of materials on hand in the nation’s stockpiling program is 
now reported as $3 billion. Although the ultimate goal is $8.3 billion, re- 
cent buying has been somewhat slower, due to shortages and competition. 
A new Government agency, the Defense Materials Procurement Agency, 
will handle buying and will develop supply-expansion programs. 


Unfilled Backlogs Grow 


Gear manufacturers now have unfilled order backlogs of six to nine 
months, with defense-rated orders representing 50 per cent of the total. 
A similar situation is reported by industrial truck manufacturers, whose 
unfilled orders now total about 23,000 units, with 50 to 85 per cént rated. 
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A Neglected Design Tool 


= XPERIENCE is the most sought-after qualification a design engi- 

© neer can possess. Yet the experience of any one man, or even of 

a group of men comprising an engineering organization, is insig- 

nificant alongside the vast storehouse’ of scientific and engineering knowl- 

edge that has been accumulated up to the present. Fortunately the pub- 

lished works of the great authorities of the past and present are available 
to help us supplement our own meager experience. 

Evidence is abundant, however, that too many engineers either scorn 
the use of books and periodicals in their work or feel that they cannot 
afford the time to study available publications. Instead they depend on 
their own resources in developing a design when often a quick review of 
the published findings of others might have saved untold time and effort. 

To neglect so obvious an aid to the solution of engineering problems 
is just plain inefficient. The answer lies in a positive program for im- 
proving the efficiency of engineering effort through the use’ of published 
information. Engineering management can take several steps toward this 
goal. 

A well-stocked engineering library should be established and main- 
tained under the supervision of a competent librarian. 

Current technical periodicals pertinent to the work of the engineering 
department should be properly routed to the design engineers who can 
make best use of them. 

An adequate file of data in the form of catalogs, bulletins, reprints, 
etc., which defy the ordinary rules of library cataloging should be estab- 
lished and maintained as suggested by A. F. Gagne in this issue. 

To make the plan effective, engineering management must encourage 
design engineers to consider the use of published information as an essen- 
tial part of engineering procedure—a valuable design tool. 

Designers should be concentrating on the new untried ideas rather 
than those that somebody else might have tried before. Conservation of 
engineering time and effort through effective use of the experience of 
others will release time for creative effort, resulting in better all-round 


Arba, bernilast 


EDITOR 


” 
. 
+ 
. 
= 
7 
. 
. 
. 
a 
. 
. 
. 
* 
. 
a 
“ 
. 
- 
- 
® 
“ 
- 
. 
o 
. 
. 
. 
. 
+ 
“ 
. 
. 
+ 
. 
. 
* 
. 
. 
. 
. 
. 
. 
s 
« 
. 
. 
. 
. 
. 
* 
2 
. 
. 
7 
. 
. 
. 
. 
. 
. 
s 
- 
ao 
o 
. 
” 
. 
o 
. 
s 
. 
. 
. 
. 
. 
. 
e 
a 
” 
* 
- 
. 
” 
o 
- 
os 
. 
. 
7 
. 
. 
7 
. 
7 
€ 
7. 
. 
. 
. 
. 
s 
. 
s 
. 
. 
. 
° 
. 
. 
a 
. 
. 
. 
a 
* 
. 
© 
* 
. 
. 
. 
. 
. 
+ 
” 
s 
. 
. 
. 
- 
. 
7 
. 
. 
. 
” 
s 
. 
a 
© 
. 
. 
. 
o 
. 
o 
. 
. 
s 
. 
+ 
. 
7 
. 
+ 
i 
. 
. 
. 
*® 
. 




















and < ee 


. for maximum utility in solving design problems 


By A. F. Gagne Jr. 


Mechanical Development Engineer 
Stratford, Conn. 


FTEN the inability to locate specific engineer- 

ing information causes waste and duplication 

in the design department—loss of time and 
money that could be saved if an adequate data file 
were available. 

Source material, such as a magazine article or 
manufacturer’s bulletin, seems to have the peculiar 
ability to disappear just when needed most to help 
answer a tough design problem. The best insurance 
against loss of valuable data like this, and the best 
way of supplying helpful information is an adequate, 
up-to-date reference file system. 

If the design problem currently being considered is 
a major one, a data file may not be necessary, since 
extensive research can be undertaken to locate the 
answer. But smaller parts or devices do not warrant 
the effort, with the result that many components 
often are specially developed and manufactured when 
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satisfactory equipment could be purchased—if the 
designer only knew where to look. 

Of course a certain amount of engineering dats 
containing answers to these semi-routine problems is 
usually right at hand. Thus, in addition to the usual 
blueprint and correspondence files, every design office 
has a miscellaneous assortment of reference texts and 
mill-supply catalogs. Often there is a more or les 
hodge-podge collection of manufacturers’ bulletins 
and each man has usually gathered a few catalogs 
for his personal use. Finally, there may be a stack 
of back-number magazines, often bound and filed with 
their annual indexes. This is a step forward in mak 
ing magazine information more readily available, but 
no answer. 

Recognizing the inadequacy of this haphazard 4 
rangement, supervision may try to find a solution by 
building up the departmental catalog collection ™ 
the point where it occupies a number of drawers # 
shelves. In order to achieve some system, the male 
rial is often classified alphabetically by manufactur 
er’s name. This is a common arrangement in pur 
chasing departments, and for his requirements th 
purchasing agent finds it fast and useful. For th 
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f thei design department, however, the alphabetical ar- 


fangement is considered wholly inadequate unless a 
data complete subject cross-index is maintained to help 
ms is the casual searcher find the names of various con- 
usual cerns manufacturing equipment desired. If the cross- 
office index is prepared by engineering personnel and cost 
s alii is no objection, then an alphabetical name file may be 
r less very satisfactory for catalogs. It is not too well 
etins§ Suited to the filing of technical articles and miscel- 
alogsi@ laneous data. 
stack A second system, alphabetical classification by 
with subject, has been used for both catalog and data fil- 
mak‘ ing because it is direct and eliminates the need for 
>, but an index chart or card file. This method relies on 
Pertinent or “catch” words for classification, and 
d ari thus the file tends fo get out of hand as years pass 
yn by and librarians change. It also requires extensive use 
m to of cross-reference sheets in individual files. 
rs0@ A third, inexpensive and effective solution to the 
mate Objections previously discussed is found in grouping 
ctu by subject. Material to be filed is classified from a 
pur Systematic subject-outline chart. This skeleton out- 
5 “ line covers all subjects of interest to a designer, and 
, stoups related subjects together according to major 
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and minor divisions. Thus, a designer seeking a 
given type of equipment, an adjustable-speed drive 
for instance, looks under Power Transmission Equip- 
ment, Variable Speed and finds at his disposal a whole 
series of bulletins on different commercial types— 
variable-pitch pulleys, adjustable-speed motors, gear 
shifts and so forth, from which he can choose the one 
best fitted to the application. 

The usefulness of the subject file is enhanced by 
the fact that together with the catalogs are filed 
relevant data sheets, articles, and “idea” advertise- 
ments clipped from trade journals, also technical 
papers, patents, blueprints, company reports, copies 
of letters—any and all potentially useful material. 

It should be noted that all material pertaining to 
a given problem is contained in one, two, or at most 
three folders. It is not necessary to go from one 
folder to the next as directed by an index-card sys- 
tem. For these reasons, subject filing has been found 
tremendously helpful in attacking design ques- 
tions.) 2. 3.4 For example, if a part is to be made ad- 
justable or replaceable, then reference to a file on ad- 
justments will show all manner of successful de- 


1 References are tabulated at end of article. 
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The keystone of a successful subject-grouped file ig 
a logical, pertinent and comprehensive classification, 
The classification must be suited to the type of work 


signs, such as ads or catalog pages on adjustable 
tool bits, pages from a counter catalog suggesting the 
use of counters for micrometer-type adjustments, tear 
sheets from a trade journal describing gib clamps, being done, and it must be designed for easy expap. 
and perhaps a jig and fixture catalog showing fast- sion. These requirements suggest an arrangement 
acting commercial clamping devices. The net result providing five to nine major headings, each of which 
is apt to be a faster, lower-cost design job. is divided into a number of subheadings. The sgyb. 


POWER TRANSMISSION EQUIPMENT 


1-1 General—Design comparisons; 
mill supply catalogs. 


1-2 Belting—vV-belts and sheaves; 
flat belts and tapes; wire and 
fiber rope and fittings; tension- 
ing devices. 


1-3 Chain—Roller, silent, and mis- 
cellaneous transmission chain 
and sprockets. 


1-4 Gearing—Design; stock gears; 
speed reducers; and motorized 
actuators. (See 2-1, 2-3 for more 
gearmotors. ), 


1-5 Variable Speed—Gear shifts 
and infinitely adjustable drives; 
hydraulic, pneumatic, and elec- 
tric variable speed. 


1-6 Shafts and Couplings—Shaft- 
ing; splines; cranks; collars; 
flywheels; solid and flexible 
couplings; universal] joints; 
push-pull connections; flexible 
shafting. 


1-7 Clutches and Brakes—Jaw and 
friction disconnect, centrifugal, 
slip and fluid clutches; over- 
load protection; one-way, single- 
revolution, pneumatic, and elec- 
tric clutches; brakes and brake 
motors (see also 2-1, 2-3); fric- 
tion materials. 


1-8 Miscellaneous Kinematic Ele- 
ments—Cams; screws; indexes; 
intermittent motions; linkages; 
counterbalancing; trips; stops; 
interlocks; servos and comput- 
ing mechanisms; kinematics. 


1-9 Hydraulics—Circuits, piping, 
and fluids; pumps; accumula- 
tors; boosters; tanks; cylinders; 
hydraulic presses; rotary mo- 
tors; valves and strainers (see 
also 3-9); maintenance. 


1-10 Pneumatics—C ircuits and 
pressures; cylinders and speed 
control; rotary motors and tur- 
bines (see 4-7 for air tools); 
valves and strainers (see also 
3-9); lubricators (see also 3-4); 
mufflers; maintenance. 


ELECTRICAL EQUIPMENT 


2-1 Miscellaneous—General supply 
catalogs. 


2-2 Power Supply—Batteries; gen- 
erators; MG sets; rectifiers; 
transformers; voltage control- 
lers; saturable reactors; fuses; 
switchgear; instruments. 


2-3 Motors—D-c; a-c multiphase 
and single phase (see also 1-4 
and 1-7); motor bases (see 1-5 
for variable speed). 

2-4 Motor Controls—Manual and 
magnetic; plugging switches 
and pushbuttons. 

2-5 Miscellaneous Electrical Con- 
trols—Resistors; capacitors; 
magnets; timers and cycle con- 
trols; small relays; magnetic 
amplifiers. 

2-6 Solenoids, Switches and Sig- 
nals—Solenoids and thrustors; 
limit, mercury, and manual 
switches; photoswitches; horns; 
buzzers and pilot lights. 

2-7 Wiring—Standard wire and 
cable; conductive coatings; 
grommets and insulation; con- 
nections and terminal strips; en- 
closures; brushes and slip rings; 
miscellaneous tools and ma- 
chines; coil winding. 

2-8 Electronics—Theory and parts; 
intercom systems. 

2-9 Testing and Maintenance—Os- 
cilloscopes; meggers; equipment 
and techniques. 


MECHANICAL COMPONENTS AND DESIGN 


(See 1-1 for mill supply catalogs) 

3-1 Bearings (A)—Ball and roller 
bearings; housings and acces- 
sories; miscellaneous rolling 
contact bearings; cam follow- 
ers; linear bearings; pillow 
blocks; spindles. 

3-2 Bearings (B)—Other anti- 
friction bearings including oil 
lifts, hydrodynamic bearings, 
jewels, rubber and spring sup- 
ports. 

3-3 Bearings (C)—Sliding bear- 
ings; hinges; ball joints; rod 
ends; special designs for high 
temperature, dry operation, etc. 

3-4 Lubrication (A)—Feeding of 
lubricants; housings and breath- 
ers. 

3-5 Lubrication (B)—Lubricants; 
lubricant storage and reclama- 
tion; special surface treatments. 

3-6 Seals (A)—Dynamic packings 
and seals, including stuffing 
boxes, V-packings, O-rings, lab- 
yrinth seals; scrapers; telescop- 
ing covers; bellows; dia- 
phragms; boots. 

3-7 Seals (B)—Static gaskets and 
seals, including cements and 


caulking compounds. 

3-8 Pipe and Connections—Ho 
tubing, pipe and connection f 
tings including fabricati 
spray nozzles; rotary joint 
pipe insulation and heating. 

3-9 Pipe Fittings—Other than 
nection fittings and spray no 
zles; manual, check and soleno 
valves; traps and float valve 
valve seats; filters and screen 
pressure vessels. 

3-10 Fasteners—Rivets; pit 
keys; snap rings; wire lock 
machine screws and bolts; wo 
screws and timber connecto 
stud welding; blind fasten 
other specials. 

3-11 Adjustments—Quick-openi 
fasteners; latches; detent 
clamps; locks; cranks; knob 
handles; pedals; indicating < 
vices. 

3-12 Springs—Materials and fi 
ishes; design and specificati 
of various types; stock lists; i 
spection. 

3-13 Shock and Vibration Con 
—Vibration theory, measu 
ment, and isolation; balancin 
critical speeds and dynamic 
dashpots and shock absorbe 
noise control. 

3-14 Mechanization and Auto 
tion—Hoppers, feeds, and tral 
port mechanisms (see 6-1, 
6-8); machine control and § 
quencing (see also 2-5). 

3-15 Miscellaneous Components 
Head shapes; rings; balls; 
ing; expanded metal; wire clo! 
“rigidized” metal; operatd 
seats; rubber suction cups @ 
bumpers. 


FABRICATION METHODS AND DESIGN 


4-1 Nonmetals—Molding, & 
sion, drawing, and _ bendll 
woodworking; gluing and he 
sealing. 

4-2 Metals (A)—General comp# 
sons; miscellaneous meth 
cluding electroforming. 


4-3 Metalg (B)—Casting and 4% 


trusion; foundry layout 4 
equipment; repair of cas ng 

4-4 Metals (C)—Press work 
bending, stretching, sp 
rolling, swaging, forging * 
stamping; powder metallurgl 
wire and strip handling. 


4-5 Metals (D)—Welding, D 





tion: 

sion 

5-9, 
D-3 Me 
D-4 Me 
D-5 Me 
than 
D-§ Ne 

elast 
7 Ni 
Plast 
5 Fl 
wate 
D9 Fi 
spra 
facir 
-10 F 
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headings may in turn be further subdivided if the 
yolume of material warrants, although a classifica- 
tion loses effectiveness if subdivided more than nec- 
an: HE essary. 

The Reference Data Classification System below, 
presents the present state of evolution of a success- 
ful classification system. This has been used for 







seven years in the development and design of special- 
purpose, high-production machinery and facilities as 
required for the fabrication, assembly, inspection and 
packaging of fasteners and other small mass-produc- 
tion items. It will be noted that classification of data 
is second-order only, into major divisions and sub- 
divisions, although explanatory notes have been 















ing and soldering. (See 5-9 for 
How hard facing.) 
on fat-6 Machine Shop (A)—Machine 
atiommt tools; shop processes and prac- 
jointa tice; coolants, chip handling; 
ng. machinability ratings, cutting 
n com times; flame cutting; design for 
> nog machining. 
lent-7 Machine Shop (B)—Chucks, 
alvam fixtures and accessories; tool 
reenmm bits and tool shapes; hand and 
sheet metal tools. 
ping-8 Machine Shop (C)—WNon di- 
lock mensional mechanical finishing, 
wom polishing and cleaning such as 
ctom™ superfinishing, brushing, tum- 
ner bling, shot peening, embossing, 
electrolytic polishing. 
enimat-9 Heat Treating—Processes and 
tent equipment (see also 6-3); case 
noha hardening. 
& -10 Inspection—Gaging and test- 
ing (see also 7-4); surface qua- 
i fg lity determination; automatic 
satiag Scanning, detection and inspec- 
s; im tion devices and machines; qua- 
lity control; departmental or- 
ming sanization. 
isum@™tll Assembly—Fits and _toler- 
icing 8Nces; assembly methods and 
mid equipment; design for assembly. 


“be 
onllHALS AND FINISHES 


raigi(See 7-4 for Strength of Mate- 
rials) 


p 1 General (A)—Selection of ma- 
terials and constructions for 
ns special requirements such as 
= heat, cold, thermal expansion, 
lof high density, tropical service; 
stoi radioactives; sandwich construc- 
| a tions. 
p-2 General (B)—Corrosion, ero- 
sion and abrasion. (See also 4-9, 
5-9, 5-10.) ° 
; p-3 Metals (A)—Ferrous. 
sin D4 Metals (B)—Copper-base. 
nee” Metals ( C)—Nonferrous, other 
} copper-base. 
wa’ Nonmetals (A)—Plastics and 
7 elastomers. 
bT Nonmetals (B)—Other than 
Plastics and elastomers. 
PS Fluids_Properties and flow; 
Water conditioning. 
: ae (4)—Plating, metal 
on ——, 
facing. 4 metallizing; hard 
apinishes (B)—Paints, enam- 
and flock; chemical cleaning 
methods and machines. 
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PLANT AND PROCESS 


6-1 Materials Handling (A)—Con- 
tinuous or bulk flow and stor- 
age; conveyors; chutes; mag- 
netic separators; vibrating 
equipment; feeders; spouts; bins. 

6-2 Materials Handling (B)—In- 
dividual transfer and storage; 
cranes, grabs and slings; vehic- 
les; door openers; movable 
bridges; casters and wheels; 
skids, pallets and tote boxes; 
racks. (See 6-11 for protective 
coatings. ) 

6-3 Heating and Drying—General 
thermodynamics; furnaces; ov- 
ens; insulation; burners; fuels; 
electric heating; Dowtherm, 
steam and other heat-transfer 
materials; heat exchangers. 


6-4 Cooling—Refrigeration and 
cooling; air conditioning. 

6-5 Pumps — Centrifugal, rotary 
and reciprocating (see also 1-9) ; 
eductors. 

6-6 Fans—Vacuum pumps, blow- 
ers and compressors; ductwork; 
dust collection. 

6-7 Process Controls (A)—Instru- 
mentation (fundamentals) ; dials 
and panels; recorders; transmit- 
ters; remote receiving devices; 
controlling devices and motors; 
maintenance. 

6-8 Process Controls (B)—Weight 
and count (see also 6-11); speed 
(see also 1-5); acceleration; 
time recorders (see 2-5 for time 
and cycle controls). 


6-9 Process Controls (C)—Pres- 
sure, flow and level. 


6-10 Process Controls (D)—Tem- 
perature, humidity, pH, conduc- 
tivity, viscosity and composition. 
(See also 4-10.) 


6-11 Packaging and Identification 
—Packages and materials; 
package making and filling 
equipment; product marking 
and identification; shipping pro- 
cedures; protective coatings. 

6-12 Chemical Processes—Miscel- 
laneous, including equipment. 


6-13 Plant Engineering (A)—De- 
sign, construction and repair of 
buildings and roads; structures 
and materials; safety floor 
plate; lighting; heating; venti- 
lating. (See also 6-3, 6-4, 6-6.) 

6-14 Plant Engineering (B)— 
Maintenance procedures and 
control; plant and machine 


cleaning; tools and equipment 
for plumbers, tinsmiths and 
millwrights; jacks and ladders. 

6-15 Plant Enginecring (C) — 
Safety and fire protection. 

6-16 Prime Movers—Steam and 
internal combustion engines and 
turbines; steam generation. 

6-17 Specific Industry—Of special 
interest to user. 


ENGINEERING 


7-1 Department Management—Or- 
ganization, planning and pro- 
cedure; patents and legal mat- 
ters; training and advancement; 
suggestion systems; accounting; 
engineering library. 

7-2 Department Equipment—Of- 
fice; drafting; reproduction. 

7-3 Costs—Estimating; new ma- 
chine justification; cost control; 
reduction in design and manu- 
facturing costs. 

7-4 Strength of Materials—Prop- 
erties of materials (see also 
5-1); testing machines and ac- 
cessories including strain gages; 
stress analysis; residual stresses, 
fatigue and failure of metals; 
crack detection; photoelasticity 
and nondestructive testing. (See 
3-13 for vibration theory and 
measurement. ), 


7-5 Miscelianeous Test and Calcu- 
lation—Miscellaneous laboratory 
and scientific equipment and 
procedures (see also 2-9, 4-10); 
chart and nomogram construc- 
tion; engineering mathematics; 
dimensional analysis; areas, vol- 
umes, moments of inertia; con- 
versions, preferred numbers. 


7-6 Drafting and Design—Draft- 
ing room _ practice, symbols, 
standards, dimensioning and 
methods of rendering; syste- 
matic design; styling; miscella- 
neous product descriptions. 

7-7 Management Engineering — 
Methods and motion economy; 
time study; layout; production 
control; purchasing; wage pay- 
ment; employee training; organ- 
ization and administration. 

7-8 Professional Matters—Organi- 
zations, licensing, standards and 
ethics; self-advancement; per- 
sonal and community relation- 
ships and responsibilities. 

7-9 Services—Special services and 
facilities. 























found desirable to aid location of specific material and 
to prevent misfiling. 

In order to facilitate filing and return of papers, 
there is applied to the subject-grouped framework a 
numerical coding system similar to the plan of the 
Dewey decimal classification found in major libraries. 
One deviation is suggested. To make the system clear 
at a glance a dashed number and letter coding, as 
6-11 or 6-11k is used rather than the decimal 611.11. 
Roman numerals are not advised for coding under 
any circumstances: they are slow to write and prone 
to confusion, especially IV and VI. Occasionally 
mnemonic coding is used for the main headings, as 
“P” for Power, “S” for Shop, etc. Such coding has 
the disadvantage that a given letter means different 
things to different people: “P” might also suggest 
Plant, Protection, or Process Equipment and be more 
confusing than helpful. In general, whatever the 
coding used, it should be short and simple to avoid 
errors and unnecessary work. 

Physical separation of data according to seven 
major divisions should be adequate for a library fit- 
ting in a single drawer. The 81 subdivisions can be 
added for a fairly large collection. If desired, sub-sub- 
divisions can be established, possibly based on the 
explanatory notes provided for each subdivision. How- 
ever, unless the volume of material clearly warrants 
it, a third-order division will be more trouble than 
it is worth. In general, when a particular folder gets 
toa bulky one should merely add a second folder. 
When both are outgrown then it is time to sub-subdi- 
vide, sorting the material into various logical group- 
ings and recombining as indicated by the natural af- 
finity of topics and by the physical bulk of each. 

With suitable modifications it is believed that the 
Classification System on page 112 should be useful 
to most firms or individuals employed in a design or 
development activity. For other possible classifica- 
tions in the mechanical industries, the reader is di- 
rected to the data organization systems used in 
Sweet’s File, Marks’ Handbook, and Kent’s Mechan- 
ical Engineers’ Handbook. Specialized systems have 
been developed for certain specific industries, includ- 
ing metal finishing,’ welding,* and metallurgy.’ 


Housing the Data File 


The data collection must be adequately housed. 
The author’s collection is kept in 92 sturdy, pocket- 
type file folders (one for each of the 81 subdivisions 
plus 11 extras to take care of certain over-expanded 
subdivisions). The folders are housed in seven port- 
able shelving units each three feet long by one foot 
square. To minimize floor-space requirements and 
make the heavy file folders easier to withdraw and 
replace, the folders are set on their side, bookcase 
fashion. Ordinary letter file drawers can be used, 
although bookcase-type filing is believed superior. 

Each file folder is labeled with title and code num- 
ber, coler coding being used to help distinguish be- 
tween the major divisions. The reader is advised to 
purchase folders made of pressboard or other heavy 
board, preferably fitted with metal tabs for perma- 
nence. The optimum folder thickness is found to be 
between one and three inches. Too thin a folder 


114 


means either not enough filing capacity or foldey 
crammed full of material, while too thick a fold 
means awkward handling and wasted time. When , 
folder grows beyond three inches, additional foldex 
should be provided or, if necessary, material shoy) 
be reclassified. 

Where the collection is to be handled as a cop. 
pany project, it is recommended that a designer o; 
engineer be appointed librarian. All catalogs anj 
mailing pieces coming into the department should 
be routed across the librarian’s desk for evaluation 
and coding if worth keeping. The letter of trang. 
mittal, if any, should be stapled inside, because this 
usually gives the name of the local distributor. 


Filing Large Catalogs 


There are several practical ways of handling large 
or complicated catalogs covering many different sub- 
jects, such as mill supply, hardware or electrical sup- 
ply house catalogs. One is to dismember them, partic. 
ularly if duplicate catalogs are available to take care 
of different topics back-to-back on the same page. 

If dismembering is impractical, general catalogs 
can be filed under 1-1 or 1-2, both general classifica- 
tions, and cross-reference sheets be placed under other 
classifications. If desired, the larger, heavier cata- 
logs can be housed in a bookcase or cabinet, only the 
cross-reference sheets being kept in the file. 

In addition to catalogs, the other members of the 
group should refer to the librarian any magazine 
articles, data sheets, clippings or advertisements that 
seem pertinent to the range of work being handled. 
Technical magazines are usually annotated, then final- 
ly dismembered. The pages of the desired articles are 
stapled together with title facing out and filed with 
the catalog for speedy reference and minimum bulk. 
Cross-reference notes or preferably photostats of 
reprints can be used when two articles scheduled for 
filing are back-to-back. 

The remaining details are handled by the depart: 
mental stenographer. It is her job to cement clippings 
to a full-size protective backing sheet, to type needed 
cross-references, to stamp each item with the date 
and department name, and to file and return to file 
all material. As an additional insurance against !oss 
or delayed return of material it may be desirable for 
her to keep a charge-out sheet. 

Files should be reviewed periodically by the libre 
rian. Errors are corrected; duplicate or obsolete 
material is discarded; information requests are sett 
for replacement of over-age catalogs. Incidentally, 
the catalog request cards offered by trade journals 
and papers offer an excellent and economical meals 
for expanding the file and keeping it abreast of 
latest developments. : 

The subject classification system described is quick 
and easy to maintain and use; however, it is limited 
when extensive cross-referencing is desired. There 
also may be objection to dismembering trade journals, 
on the reasonable basis that some valuable material 
will be inadvertently discarded. On the other hand 
when trade journals are bound with annual indexéé 
the designer is required to search in too many places. 

These objections can be met, at sonie cost, by the 
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use of a file-card index to supplement the subject 
fle, Similar to that found in public libraries, this 
system uses reference cards located under both sub- 
jects and manufacturer’s name. 

Each card should supply code number, card filing 
title, actual title, date, and author or company name. 
In addition, it should offer a short summary of the 
article or catalog contents, sufficient to tell the reader 
Whether it is likely to help him on his particular 
problem. To permit cards to be brought up to date 
when the catalog or material becomes obsolete, the 
card filed under company or author’s name should 
serve as a master, listing all cross-reference cards 
for the given reference source. 

A number of devices have been developed for speed- 
ing up use of the card index. These include a rotating- 
wheel card file and several types of “visible record” 
systems. 

Like everything else, the file card system has its 
disadvantages. Principally there is the matter of 
time and cost: abstracts must be prepared; a file 
card must be typed for each and every cross-refer- 
ence; cards must be filed in order and kept in order. 
The amount of work involved is apt to be far be- 
yond the resources of an individual attempting to 
build a personal data file and difficult for a small 
company. Furthermore, the selection of effective file- 
card titles will be found a very real problem, as 
will be the maintenance of consistency in titling over 
the years, particularly with personnel shifts. 

A last objection is that the card-index systems are 
relatively inflexible: once the system framework is 
established, it cannot be altered without a great deal 
of labor. Accordingly it is suggested that on start- 
Ing a new data collection, the introduction of file 
cards be deferred until the pattern of the material 
collected is clear. 

A highly interesting approach to the limitations 
discussed is found in the punched-card index system. 

hed cards eliminate some of the work associated 
with the ordinary file card, and at the same time per- 
mit a complete cross-index on a single card. The 
system has been adopted with enthusiasm by metal- 
lurgists,7 welders® and chemists,® to mention a few, 

use it provides them with a remarkably effective 
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Fig. 5—Unwanted cards are lifted away. The desired 







Fig. 3—Below—lIn locating 
data, punched cards are first 
squared to line up code 
number holes 
























































Fig. 4—Above—A 
sorting needle is 
thrust through the 
coding hole at the 
correct location 


reference will be found among the remaining cards 


means for indexing and cross-indexing data on mix- 
tures and properties. However, as far as has been 
determined punched cards have not yet been applied 
in the machine-design field. 

A typical stock punched card marked to fit the 
Reference Data Classification Chart is shown in 
Fig. 1. This card has 99 keying holes, and the chart 
has 81 subdivisions. Accordingly part of the 18- 
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hole excess has been used for a cross-index, classify- 
ing the reference as a data sheet, article, etc., to speed 
sorting when looking for a specific reference. The 
remaining seven holes have been distributed among 
the seven major divisions to provide for growth. If 
desired, reference numbers in the index of the Classi- 
fication System could be adjusted to conform with 
the printing on the stock card, or a custom-designed 
card can be printed if volume warrants the expense. 

The reference selected for this illustration is the 
editorial section on high-speed drives that appeared 
in MACHINE DesIGN for April, 1950. In view of the 
broad coverage of this section, cross-indexing with 
ordinary file cards could involve preparation of a 
considerable number of duplicate cards. By con- 
trast, the punched card is a complete cross-index in 
itself. It is, or can be, large enough to carry a sub- 
stantial volume of information, and cost of equip- 
ment and cards is nominal. Sorting speed is very 
high, up to 1000 cards per minute, yet no special 
training is needed. 

Some details on use may be of assistance. After the 
card has been typed and any additional data in mimeo- 
graph, microfilm, ditto, or photostat form has been 
pasted on, the margin of each appropriate code hole 
is slotted out with a special hand punch, Fig. 2, and 
the filing location for the reference is marked with 
an arrow. Note that the back of the card can also be 
used for information, and that clippings can be pasted 
on directly, without bothering to file them with the 
main data collection. The completed card can be 
placed immediately in the file pack (no special 
sequence), or it can be first routed through the en- 
gineering department for informational purposes. 

When data are required on some subject, the de- 
signer can locate all material available on the sub- 
ject simply by thrusting a sorting needle (similar to 
a knitting needle) through the pack at the desired 
hole position, Figs. 3 and 4, and lifting up. All cards 
coded to this position will drop out, due to the hole 
edge having been notched away, Fig. 5. The designer 
reviews the cards, selects those that appear most 
promising, and gives them to the stenographer to 
guide her in removing the required references from 
the literature files. 


Fig. 6—“Field” coding of digits 1 through 9. Zero is 
not coded 
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For example, the designer may be interested Spe. 
cifically in the article used for illustration in Fig, | 
If so, he can minimize the number of cards to be 
looked through by using the needle once again. After 
the first sorting, he thrusts the needle through the 
hole in the upper left-hand corner marked “article” 
and among the several cards that drop out, he finds 
the desired reference. Note that before sorting the 
pack, the designer must first make sure that the 
beveled corners of all cards are at top right so that 
the sorting holes are in the proper location. 

The method of sorting just described is terme 























“direct” because each hole corresponds to a specifica 4 
code number. Direct sorting is fast, accurate andj grid 
convenient, but is quite limited jin the total number] hum 
of code holes available. A larger card (maximum six of 4 
8 by 10% inches) would offer more holes, but the ity ¢ 
cost and bulk of the cards would mount. The prac. Mof tl 
tical limit for the illustrated direct-sorted card would hum 
be something like 10,000 total reference cards, urin; 
Whe 

“Field” Coding Overcomes Limitations diag 

As 





The method developed for overcoming this limita- 
tion is termed “field” or “numerical” coding. Fields 
are shown around the outside of the card as groups 
of the four numbers, 1, 2, 4 and 7. By punching 
any one or two of these it is possible to make each 
field represent a digit in a code number (Fig. 6). 
Zero is not punched. For example, the top row of 
the card shown in Fig. 1 contains seven fields, so that 
it can represent any single number from 1 to 6,999,999. 
Alternately, the top row might be broken down into 
three groupings, one capable of numbers up to 699 
and the other two of numbers up to 99. 

If the card shown in Fig. 1 were field coded on all 
four sides, it would provide a three-field grouping 
capable of keying any number from 1 to 999 for 
each of the seven major divisions in the Classification 
Table. Accordingly, it would be possible to establish 
a large bank of sub-subdivisions under each present 
subdivision. Such a breakdown should be adequate 
for even a very large reference library. 

Field coding has two fundamental limitations: it 
is slow, and it interferes with cross-indexing since 
only one number can be shown in the field grouping 
for each major subject division. When cross-indexing 
is required within a major division, then a duplicate 
card must be prepared. In view of these drawbacks, 
it is customary to use field coding only where direct 
coding will not do, such as representing one large 
number like a date, patent number or drawing num 
ber. Letters can also be field-coded, using five key- 
ing holes per field. 

Filing and data classification can be mechanized 
to a considerable degree. One method uses the stand- 
ard tabulating punched cards and equipment made 
by IBM and Remington Rand. This has been applied 
very effectively in the fingerprint files on the 

One of the latest developments in mechanized filing 
consists fundamentally of a microfilm record which 
is coded for photo-electric scanning. The operator 
inserts a master code “request” card in the selectio® 
machine and pushes a button. Half a million refer 

(Continued on Page 196) 
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Humidity sensing element, in the form of a 
grid in the control unit below, indicates relative 
humidity by a variation in the electrical resistance 
of a hygroscopic film. It responds rapidly to humid- 
ity changes, the logarithms of the electrical resistance 
of the element being a linear function of the relative 
humidity, and provides a convenient means for meas- 
wing, controlling or recording when connected in a 
Wheatstone bridge circuit such as illustrated in the 


diagram. 


element has two gold electrodes embossed on a mois- 
ture-resistant plastic base. On the grid, a thin coat- 
ing of hygroscopic salts in a plastic carrier has the 
ability to absorb moisture in varying amounts, de- 


As shown in the photograph the electronic humidity pending upon the humidity. As the moisture content 
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of the film becomes larger jt becomes mose conduc- 
tive. Developed by the Minneapolis-Heneywell Reg- 
ulator Co., the element ean detect relative humidity 
ehanges within 0.01 per cent, but when used with 
a two-position amplifier the differential usually is 
adjusted between 0.5 and 5 per eent. 


Porcelain enamel, ground and lapped, provides 
a wear-resistant, nongalling and noncorrosive surface 
on the valve plug illustrated below. Designed for 
an aircraft fuel selector valve, this part must func- 
tion under extremes of temperature, humidity, atmos- 
pheric contamination, and corrosive conditions. In 
addition, it must be capable of operating totally dry 
over several thousand cycles without galling or ex- 
cessive wear. Most of the possible metal choices 
failed in the dry-operation test. 

The plug for this valve, perfected by the Aero Sup- 
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ply Manufacturing Co., is cast in stainless steel agg 
recessed to receive 0.015 to 0.020-inch enamel. The 
outer diameter, which is the wearing surface in cop. 
taet with the valve seals, is porcelain enameled befor 
final finishing takes place. Top and bottom rims ar 
not enameled. In addition to the dimensional toler. 
ances of the enameling operation, control of the 
enamel formula and firing temperature assures a 
fully matured enamel at a furnace firing temperature 
which will not cause warpage in the casting. 

An unusual operation, generally not censidered jn 
connection with the use of porcelain enamel, is the 
final grinding and lapping on the external diameter 
which brings finished tolerances of the plug to with. 
in plus 0.001 and minus 0.000-inch. The enamel js 
an acid resistant type developed by The Erie Enamel- 
ing Co. for this job. Evidence of the practicability 
of this surfacing is found in service records which 
show that all-metal valves require maintenance in 
about three months whereas a prototype of this valve 
has been in operation for over five years. 


Automatic lighter, below, for gas oven burners 
ignites the burner electrically, obviating a continv- 
ously burning pilot or manual ignition. Employing 
the principle of cyling hot-wire ignition, this lighter 
was designed by Bryant Heater Division for use in 
domestic ranges. Features of the interesting unit 
are shown in the sectional drawing at top of next 
page. When the burner valve is opened, contacts to 
the lighter circuit are closed and a small amount of 
gas bleeds through an auxiliary lighter valve. On 
closing of the contacts, the lighter coil becomes 
energized through the secondary of a constant-volt- 
age transformer. Heat from this coil ignites the 
bled gas and the flame, playing on a thermostat, 
causes it to deflect. This opens the lighter coil circuit 
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as well as the pilot jet valve, lighting its jet. Fur- 
ther deflection of the thermostat opens a ball vaive 
toadmit gas to the main burner, completing the cycle. 
The pilot remains burning as long as the burner valve 
is open. Should the burner and its pilot become ex- 


Photoelectric control of the ram motion on the 
hydraulic press brake below, provides a convenient 
and precise setting for the press stroke. Actuated by 
two independent hydraulic cylinders supplied from 
separate matched pumps, the press may be operated 
to have the ram travel level through its stroke or 
to tilt at a preselected angle, accurate to a thousandth- 
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Ground to range 


tinguished for any reason, the thermostat wil ceol 
and close both the ball amd pilot valves, cutting eff 
all gas supply except to the bleeder valve. At the 
same time the heater coil contacts close and the unit 
recycles to light the burner. 


inch. A reversible booster pump transfers oil from 
one line to the other to maintain position synchroniza- 
tion of the ends of the ram. 

Driven by a motor supplied by an amplidyne gen- 
erator, the booster pump is actuated by the General 
Electric electronic system. Any tilt of the ram raises 
or lowers a barrier suspended between the photo- 























Diaphragm 


electric tube and the light source as illustrated jy 
the closeup view. Movement of this barrier resgy); 
in automatic correction through altered speed ang 
direction of the oil flow from the transfer pump, 
Vertical micrometer adjustment of the electronic ynit 
permits the ram to be operated at a selected degre 
of tilt when required. According to engineers of the 
Verson Allsteel Press Co., builders of the press, the 
control is more efficient, more sensitive and easier ty 
operate than the conventional mechanical tie or valve 
and limit-switch methods. 


Variable-stroke diaphragm pump, left, util 
izes an adjustable rocker bar pivot to control fluid 
flow. Position of this pivot, manually adjusted by the 
knob at the top of the pump, controls the stroke of the 
diaphragm and the delivery of the pump. Knob ad 
justment raises or lowers the pivot shown in the 
sectional drawing below, varying the arm lengths of 
the rocker bar and the diaphragm stroke. Driven 
at one of three speeds by a 3-step V-belt pulley, a 
cam operates the rocker arm about its pivot pin 
This actuates the diaphragm through its push rod, 
delivering fluid through the pump chamber. This 
chamber, being completely sealed, prevents any con- 
taminants from entering. Designed by Proportioneers 
Inc., the pump is a dual unit, each unit being ad 
justable independently to minimize flow pulsations 
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N EMPLOYEE of a well-known manu- 
facturer at the beginning of his em- 
ployment signed an agreement with his 

employer that he would disclose to the com- 
pany “all inventions made, developed, per- 
fected, devised or conceived” by him during 
this employment. Further, that should the 
employer fail to elect to prosecute a patent 
application on any of such inventions follow- 
ing such complete disclosure, then all the 
rights of the company should lapse, except 
that the company should have a free shop 
right in such inventions. 

Several years later when the inventor was 
no longer in the employ of the company and 
the company had failed to avail itself of an 
invention submitted under the terms of this 
agreement, this employer, without the con- 
sent of the inventor, appropriated to its own 
use an invention that had been patented by 
this employee. 

Two and a half years after he made this 
agreement with the company the employee 
had submitted the details of this invention 
and shortly afterwards his specifications and 
memorandum had been returned to him by the 
company with a pencil notation, “Not in- 
terested at this time.” 

Later, after the inventor’s employment with 
the company had ended, the manufacturer 


A brief summary of Supreme Court decisions clarifying 
the area of employer right to employee inventions 


By Albert Woodruff Gray 


Jackson Heights, L. |. 
New York 

















discovered the merits of the invention it had 
rejected. In a decision a few months ago in 
favor of the owner of this patent, in his 
action against the airplane manufacturer for 
infringement, the Federal Court said of that 
pencilled note, “Like the ‘damned spot’ in 
Macbeth, it will not out, for it spells rejection 
of the invention.” 

“The pattern this lawsuit discloses is this,” 
continued that court, “this employee was re- 
buffed at all times in his efforts to interest 
his employer in an invention he had con- 
ceived and perfected before his employment. 
The employer rejected the idea as impractic- 
able and then after its judgment had proved 
faulty and the invention had been patented 
this employer sought to assert rights thereto.” 

An essential phase of this situation that 
served to influence the decision under which 
the employer was excluded from even a shop 
right in this invention was not only that the 
employer had failed to avail itself of its 
rights under the original employment contract 
but that, according to the court, “The inven- 
tion was conceived before the inventor entered 
this employment; that it was complete at that 
time and that nothing was added to the con- 
ception by the inventor during his employ- 
ment.” 

The rule governing the right of an em- 





















ployer to inventions conceived and developed 
by an employee during employment, was laid 
down sixty years ago by the United States 
Supreme Court. 

“An employee may exercise his inventive 
faculties in any direction he chooses with the 
assurance that whatever invention he may 
thus conceive and perfect is his individual 
property. But this general rule is subject to 
these limitations. If one is employed to de- 
vise or perfect an instrument or a means for 
accomplishing a prescribed result he cannot, 
after successfully accomplishing the work for 
which he is employed, have complete title 
thereto as against his employer. That which 
he has been employed and paid to accomplish 
becomes when accomplished, the property of 
the employer. 


Shop Rights Sold in Advance 


“Whatever rights as an individual he may 
have had in and to his inventive powers and 
that which they are able to accomplish he has 
sold in advance to his employer. So also 
when he is in the employ of another in a 
certain line of work and devises an improved 
method or instrument for doing that work, and 
uses the property of his employer and the 
services of other employees to develop and 
put into practical form his invention and ex- 
plicitly consents to the use by his employer 
of such invention, the court is warranted in 
finding that he has so far recognized the 
obligations of service flowing from his em- 
ployment and the benefits resulting from his 
use of the property and the assistance of the 
co-employees of his employer, as to give such 
employer an irrevocable license to use such 
invention.” 

This license or shop right for the use of an 
invention however, must not be confused with 
the proprietary ownership of patents. Two 
scientists made a contract with a chemical 
company under which the company furnished 
a laboratory and such equipment and chemi- 
cals as were necessary. The scientists gave 
the company an option for the purchase of 
all inventions of processes for special types 
of chemical production with the further agree- 
ment that should the company exercise this 
option the scientists would comply immedi- 
ately and assign to the company an exclusive 
license to all patents which had been or would 
be granted to the scientists on these inven- 
tions. 

The men proceeded with the development 
of the specific inventions. However, during 
the succeeding eleven months they also de- 
veloped other inventions in the laboratories 
of the company and subsequently they filed 
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patent applications for these inventions. 


When the agreement ended between the 
company and these men, the company de- 
manded the ownership of not only the in- 
ventions described in the agreement but all 
other inventions that had been conceived dur- 
ing the time they had been in the employ 
of the company. 

The scientists on the other hand contended 
that the company was entitled only to those 
inventions that existed at the time the agree- 
ment was made and not to the inventions and 
ideas that, when the agreement was made, 
had not been reduced to practice. 

“A conception of the mind,” said the court 
in its decision of the action subsequently 
brought by the company, “is not an invention 
until represented in some physical form and 
unsuccessful experiments or projects aban- 
doned by the inventor are equally destitute 
of that character.” 

This the Federal Court supplemented with 
a statement of the law that relates to inven- 
tions, made by an inventor while employed 
by another in research, which are entirely 
outside the scope and meaning of such em- 
ployment. 

“The fact that certain inventions were 
made by a chemist while he was upon the 
employer’s premises and with the employer’s 
laboratory, facilities, materials, funds and 
property, does not give the employer any 
proprietary interest in the inventions in the 
absence of an express agreement to that ef- 
fect; but it does give the employer a shop 
right to use processes developed on its prem- 
ises and at least partially at its expense.” 

If, however, the inventions which the em- 
ployee develops are directly within the terms 
of the employment contract then the employee 
has no proprietary right in them and they are 
the property of the employer. 


Agreements Must Be Specific 


A large soap producer ten years ago em- 
ployed an expert in that field under an agree- 
ment that the employee “would employ his 
knowledge, experience and efforts in the im- 
provement of the products, equipment and 
processes of the employer.” 

During the next six years this employee 
filed three patent applications. At the termin- 
ation of the employment the ownership of 
these patents was claimed by both employer 
and employee. p 

The decision of the Federal Court of Ap- 
peals in the action brought by the inventor 
against the employer for damages for the ap- 
propriation and use of these patents sets out 

(concluded on Page 198) 
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By H. G. Conway 
Technical Director 
British Messier Ltd. 
Gloucester, England 


MERICAN engineers are unusually receptive to 
constructive criticism; maybe they will not 
object to a European commenting that they 
often appear to ethers to be an extraordinary mix- 
ture of the logical and illogical. American production 
methods are unequaled throughout the world and the 
activities of American designers and production men 


He may be considered toe be the father of moderu 
metrology and certainly was the first person to evolve 
an accurate gaging system and accurate means of 
measuring parts with his “millionth measuring ma- 
chine.” It is not often appreciated, however, that his 
original proposals for a standardized gaging and 
thread system consisted of a series of decimal diam- 
eters which might or might not be threaded. A copy 


have the respect of engineers from all ether countries. 
Yet at times their retention of out of date practices 
seems, to say the least, astonishing. 

An example of this is the continued use of the 
fractional inch system im the United States. 

It is almost one hundred years, 1857, to be exact, 
since Sir Joseph Whitworth originally made his pro- 
posals for the Whitworth thread system at Mam 
chester, England. This system was the forerunner 
of all standard thread systems and jin fact is still 
widely used in Great Britain and throughout the 
world. Sir Joseph Whitworth was a man of excep- 
tional ability and had a logical and far-sighted mind. 


of his original table is reproduced in TABLE 1. 
In presenting his standard Whitworth said: 

“T have long been convinced that great and rapid 
progress would be made in many branches of the 
mechanical arts, if the deeimal system ef measure 
could be generally introduced. To state the case 
broadly, instead of our emginmeers and maeRinists 
thinking in eighths, sixteenths, and thirty-seconds 
of an inch, it is desirable that they should think and 
speak in tenths, hundredths, and thousandths. I can 
assure those who have been accustomed to the frae- 
tional system that the change to the more perfect 
decimal one is easy of attainment; and, when once 


Fig. 1—Reproduction of automobile rear axle pinion drawing of American 


manufacturer shows fractional dimensions an 
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Fig. 2—Metric system equivalent of drawing shown in Fig. 1 
has only 46 per cent as many numbers or decimal places 


made, it will from its usefulmess and convenience 

amply repay any trouble which may have attended its 

acquirement.” 

These remarks can only be echoed today. What 
most engineers do now, of course, is to think in eighths 
and sixteenths but to express themselves in decimals. 
This leads to the production of drawings with dimen- 
sions expressed in three or sometimes more decimal 
places. Drawings are thus a mixture of sixteenths, 
with four decimal places, thirty-seconds, with five 
decimal places and sixty-fourths, with six decimal 
places. 

However commonplace it may be, it is worth while 
now to have a look at the unit which the engineer 
uses and to consider whether in fact we are making 
the best use of it. Sometimes we are so busy with 
new developments that we have no time to consider 
some of our basic “tools” or processes. 

What the engineer requires is a dimensional unit 
which he can multiply more often than he must di- 
vide. On the average engineering product, the Ameri- 
can engineer spends almost all his time dividing the 
inch. It is only in the case of large structural or civil 
engineering designs, such as bridges, that he may be 
able to multiply it more frequently. From this point 
of view the European engineer working in the metric 
system is more fortunately placed because his unit is 
the millimeter and this is much more often multiplied 


Table 1—Whitworth’s Original Table of Preferred 
Decimal Sizes (1857) 


.525 2.125 
.275 .550 1.125 2.250 
.575 
.300 -600 2.375 
-625 1.250 2.500 
.325 -650 2.625 
-675 1.375 2.750 
.350 -700 2.875 
.375 - 750 1.500 3.000 
.400 .800 1.625 3.250 
.425 .875 1.750 3.500 
.450 -900 1.875 3.750 


475 
1.000 2.000 4.000 








than it is divided. However, even the European en- 
gineer, when he comes to manufacture such small 
items as clocks and watches, makes use of a unit of 
one hundredth of a millimeter and makes all his de. 
signs in multiples of this. 

It was because the inch was too large that the old- 
time engineer made use of the sixteenth and the 
thirty-second; they were, in fact, dimensionally con- 
venient engineering units but for the fact that they 
had to be expressed as fractions. As engineering 
became more precise, the old-fashioned habit of think- 
ing in terms of “a bare sixteenth” or “a full thirty- 
second” had to be abandoned and the natural uit 


Fig. 3 — Metric micrometer, 
top, is easier to read than con- 
ventional inch micrometer and 
does not require the usual frac- 
tion—decimal conversion scale 
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Fig. 4—Same drawing as in Figs. 1 and 2, dimensioned in the 1/20-inch sys- 
tem, requires only 56 per cent of the numbers on the original “inch” drawing 


was the thousandth of an inch. So ingrained, how- 
ever, had become the thirty-second mentality that en- 
gineers continued and still continue to design in this 
uit but to express dimensions in thousandths of an 
inch, Fig. 1 is a reproduction of a rear axle pinion 
drawing as used by a well-known American automo- 
bile manufacturer. The fractional dimensions have 
been faithfully reproduced from the original, but the 
decimal dimensions in brackets have been added, as 
they must inevitably be, by the production engineer. 

One obvious solution to the unit problem would 
have been to rename a thirty-second of an inch arbi- 
trarily and to work in multiples and decimals of that; 
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however, since a thirty-second is not a convenient 
decimal unit, its decimalization would present various 
practical problems. 

From the point of view of the design engineer, the 
metric system, or to be more correct, the millimeter 
system offers great attraction. The average engineer 
is not so concerned about the advantages of the cen- 
timeter-gram-second system as the scientist, but any 
engineer who has had experience with designing in 
millimeters will know what a convenient unit it is 


Table 2—American and British Large Diameter 
Threads Compared (inches) 


BRITISH 
(First Preference) (Second Preference) 





AMERICAN (H.28) 
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NOTE: The British Standard recommends interpolation in steps of 
0.05-inch between 1.5 and 6.0 inches, and steps of 0.1-inch above 6 
inches, if intermediate sizes are required by exceptional circumstances. 
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compared with the inch. Fig. 2 shows how the pinion 
of Fig. 1 would have been dimensioned in France or 
Germany. However, there is very little hope that the 
metric system will ever be introduced into the Anglo- 
American engineering world because of the great deal 
of capital equipment and experience which is tied up 
in inch gages, screwing systems and standard parts. 
Apart from the convenience of the size of the unit in 
the metric system, many of the claims for superiority 
which are made by its protagonists are much exag- 
gerated and certainly, from the ordinary everyday or 
household point of view, it may even be said to have 
several disadvantages. 

ft is well known that a metric micrometer is easier 
to read than an inch micrometer, but this advantage 
stems from the convenience of the unit size rather 
than from any basic advantage of the metric system 
itself. Fig. 3 illustrates this point. The metric mi- 
crometer is set at 16 millimeters and can be much 
more easily read than the corresponding inch microm- 
eter set at the equivalent nominal dimensions of %- 
inch or, say, 17/32-inch. The usual fractional conver- 
sion scale engraved on the micrometer in Fig. 3 serves 
to underline the point already made—that engineers 
still think in fractions but express themselves in dec- 
imals. 


Fractional System Losing Ground 


There have already been signs in certain sections of 
the aircraft industry both in America and in Britain 
of a move away from this fractional inch system. One 
attempt is the two-place decimal system or use of 
equivalent two-place decimal dimensions where prac- 
ticable (e.g., 0.32 in place of 0.3125). In England, 
much use is made of the 1/10-inch unit, and the most 
refined system, reverting to Whitworth’s proposal, 
makes use of a basic unit of 1/20-inch, that is 0.05- 
inch. It will be found that this unit which, inci- 
dentally, is of the same order of size as the milli- 
meter, is an extremely convenient design unit and 
most work can be done in multiples of it. It has a 
great practical advantage that was realized by Whit- 
worth—the half unit (i.e., 0.025-inch) corresponds 
with 14-inch steps. 

Fig. 4 shows the typical pinion drawing already re- 
ferred to, as it would be dimensioned in this “05” 
system. In the 32 dimensions of Fig. 1, 126 numerals 
or decimal places are required. The metric system 
dimensioning, Fig. 2, requires 58 numbers, or 46 per 
cent of the inch system; the 05 (1/20-inch) system 
uses 71 numbers, or 56 per cent of the American sys- 
tem. The 05 system is fundamentally not as good as 
the metric system from this point of view, but this 
cannot be avoided without rejecting the inch as the 
basic unit. 

This tenth system is slowly gaining ground in 
Great Britain in certain companies. The first na- 
tional standard making use of it is the British Uni- 
fied Thread Standard for large sizes where there is at 
present no agreement with the United States. TABLE 
2 gives details of the British Standard for Threads 
above 1.5 inches compared with normal American 
practice. 


126 


The basis of this 05 system is thus simple enough, 
All design work is laid out using 1/10 and 1/20-ing 
rules or, as preferred in some offices, on square 
paper ruled in 1/20ths. In deference to existing 
stocks of tools, drills and cutters, common fractional 
diameters are used below, say, 1 or 144 inches, al. 
though there would be no difficulty in providing 1/10 
and 1/20-inch drills, reamers and milling cutters as 
stock items in many shops below this size. Important 
fits and smaller size dimensions, clearances, etc., ar 
expressed as at present in decimal units except that 
the preferential subdivision of the unit of 0.05-inch 
is as follows: 0.1, 0.05, 0.02, 0.01, and 0.005. For 
normal lengths and diameters the step 0,02 is pre 
ferred to 0.025 although the latter has a special place 
in the particular case of ¥-inch steps. 

A subsidiary change in practice which could result 
from the introduction of this dimensional system 
would be a change in the method of expressing limits 
on drawings. Due to the complication of the present 
(fractional) unit when expressed in decimals, it is 
considered good practice in the inch countries to 
quote actual decimal sizes for limited dimensions: 
e.g., 1 7/16+0.0010 or 1.4385/1.4365. Metric prac 
tice, however, is different due to the convenience of 
the basic unit: e.g., 35mmz 0.025 is never given as 
35.025/34.975. 

There are many arguments which can be put for. 
ward for the metric method, particularly with a 
standardized tolerance system and with production 
using gages as opposed to measurement, and it be 
comes practicable with the “05” system to do the 
same: e.g., 145+0.001. However, this change is not 
obligatory and might be a long time in becoming 
adopted; 1.451/1.449 is still better than 1.4385/1.4365. 

Actual experience with the 05 system over a num: 
ber of years has confirmed its great practicability for 
the designer and its convenience and suitability for 
the man in the shop. Its adoption throughout the 
United States would be a great step forward and one 
which would finally eliminate the question of adopt: 
ing the metric system. 





Barge Carries Hot Oil 


A “thermos jug” barge transports lubricating 
oil stocks at high temperature from Houston, 
Texas to a terminal on the Mississippi River nine 
miles above New Orleans. Steel tanks in the 240 
foot barge, built by Dravo Corp., Pittsburgh, are heav- 
ily insulated with Fiberglas to retard heat losses from 
the oil. 
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MISSION of references to Russian work on 
mechanism design in two papers’? recently 
brought forth complaints from a Russian pro- 
fessor. On being advised that very few recent Rus- 
sian works were available here, he sent the author a 
number of textbooks and papers to prove the great 
advances made by Russian scientists in these fields. 
Information gathered from these and other sources 
that recently have become available here should be of 
value to the design engineering profession. 

In a paper presented at Moscow in 1948%, the 
author’s correspondent discussed some of the Russian 
progress and laid claims of priority to several ad- 
vances. Although some of these claims are exag- 
gerated, it should be recognized that in the USSR 






















‘References are tabulated at end of article. 
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‘ARE THE RUSSIANS AHEAD IN 


Mechanism Analysis 


By A. E. Richard de Jonge 





A. E. RICHARD de JONGE was born in Berlin, Germany, of British parents, and was educated 
at the Technical College of Charlottenberg. After passing the state examination for “Diploma- 
Ingenieur”, he taught projective geometry and kinematics. 
gineering, first in Germany and later in the far east. 
After coming to the United States in 1928, he was associated with the New York Edison Co., 
The Electric Bond and Share Co. and, from 1931 until 1948, with the Babcock and Wilcox Co. 
Mr. de Jonge is a member of ASCE and ASME, a registered professional engineer, and a mem- 
He has taught at Pratt Institute as an instructor in 
machine design and at Brooklyn Polytechnic Institute as lecturer and later adjunct professor, 
teaching courses on kinematics in machine design and the graphical analysis of machines. Mr. 
de Jonge also has authored numerous articles in the engineering field. At present he is research 
kinematician for a firm building computing machines. 










numerous groups of scientists and a very large num- 
ber of students are diligently at work in centers such 
as the Leningrad and the Moscow Technical Insti- 
tutes, the Agricultural Institute, and numerous others, 
attempting to advance the science of mechanisms in 
its various branches. 

The work of so many men in this field is bound to 
produce a multitude of papers. While some of this 
work is concerned only with details, there are nu- 
merous more general papers which should receive at- 
tention in this country. Unfortunately, many Rus- 
sian publications have still not reached the United 
States so that a comprehensive review and appraisal 
of the Russian work is not yet possible. 

Further, there is the difficulty and exorbitant cost 
involved in the translation of these works. In the 
(Continued on Page 200) 






In 1911 he went into practical en- 
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Counterbalance Eliminates Vibrations in Sande 


GQ rralcHt-Line sanding action of 
the Sunstrand Machine Tool (Co, 
pneumatie sander, left, is counter 
balanced to permit almost vibration 
less operation at from 1500 to 300 
strokes per minute. The sander is 
powered by a balanced vane type air 
motor, drawing below, the speed of 
which is regulated by a governor. 
Flyweights actuate a_ spring-loaded 
sleeve valve which controls the air 
supply to the motor. Various speeds 
can be obtained by interchanging 
governor springs. A double-throw ec- 
centric mounted on the output shaft 
of the motor drives the reciprocating 
mechanism through a connecting rod. 
The connecting rod drives a slide to 
which the sanding pad is attached 
This slide is mounted on four wheels 
which ride in a track formed around 
the slide. To balance the slide, at 
other connecting rod driving a cout 
terweight is employed. This counter. 
weight rides in the track within the 
slide and reciprocates in direct oP 
position to the slide to balance the 
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inertia forces of the slide. The sander 
is started by pressing the palm lever 
control with the hand which holds 
the sander, both air and water from 
the built-in water attachment being 
controlled by another lever. The light- 
weight sander, weighing 542 pounds, 
requires from 542 to 10 cfm of air, 
depending on operating speed. 


Crusher Employs 


Hydraulic Reset 


Hypravtic adjustment of the 
cone in the Allis-Chalmers Hydro- 
cone crusher, right, permits quick 
and easy setting of the machine for 
various sizes and protects the crush- 
ing mechanism against damage from 
tramp iron or other uncrushable ma- 
terials. Oil in a hydraulic jack sup- 
ports the crushing cone assembly, 
drawing below right, the amount of 
oil below the piston determining the 
vertical position of the cone and 
therefore the size of the crushed ma- 
terial. An accumulator in the hy- 
draulic system serves as an auto- 
matic reset when the cone is forced 
down by a steel or other uncrushable 
object. This accumulator consists of 
4 neoprene rubber bladder inside a 
steel shell. The bladder is inflated 
with nitrogen to a pressure higher 
then the average pressures encoun- 
tered during normal crushing. When 
foreign material enters the crushing 
chamber, oil pressure in the hydraulic 
jack will exceed the gas pressure in 
the accumulator, compressing the 
bladder, allowing part of the oil to 
eater the steel shell, and permitting 
the cone to lower and discharge the 
mMerushable object without damage 
to the machine, after which the pres- 
sire in the accumulator resets the 
‘one to its original position. 
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Plastics Permit 
Compact 
Dryer Design 


Deesicnep for rapid hair drying 
or for other applications requiring 
a blast of hot or cold air, the A, @ 
Gilbert Co. dryer, left, shows the 
compact design and sleek appearance 
made possible by use of a molded 
plastic case. Only 55 inches long, 
the dryer includes an integral wi- 
versal motor and impeller type fan 
assembly mounted on self-aligning and 
self-lubricating bearings, drawing be- 
low, a three-position switch, and a 
Nichrome wire heating element with 
an automatic shutoff to prevent over- 
heating. Chromium-plated _ air-ex- 
haust grilles are molded in the case. The 
unit can be used for cooling if current to 
the heating coil is turned off. 


Shaver Designed for 
Large Gears 


Quavine of internal and external spu! 
and helical gears with face widths up to 4 
inches and pitches to 100 inches is possible 
with the machine shown at the top of next 
page. The first machine of its type, the Ne 
tional Broach and Machime Co. Red Ring 
shaver is especially applicable to gears used 
in tanks, power shovels, mine hoists, large 
speed reducers, and marine drive units. Shav- 
ing is accomplished by the rotary crossed: 
axes prineiple, with the work gear driving 
the cutter. General design features include 
an independently driven rotary work table 
and a column which moves horizontally to 
carry the cutter head te and feed St int 
the work. The cutter head recipreeates in its 
vertical slide across the face of the werk. — 

‘Whe column is provided with power rapid 
traverse in both directions to wring the cutter 
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head approximately into cutting position and to retract 
it. Safety electrical controls automatically stop rapid 
advance of the column just short of engagement be- 
tween cutter and work gear. Actual engagement is 
accomplished by a hand wheel which is also used to 
feed the cutter into the work during the shaving oper- 
ation. The cutter head is adjusted angularly through 
a 30-degree arc to obtain any necessary crossed-axes 
setting. Initial adjustment of this setting is made 
with a vernier scale, the final setting by a built-in 
dial indicator. 


Press Draws 


Cartridge Cases 


F IRST hydsaulic press for producing 105-mm car- 
tidge cases under the current armament progsam, 
made by the hake Erie Engineering Corp., is shown 
at the right. Produced for the Army Ordnance de- 
partment and Navy Bureau of Ordnanee, the 200-ton 
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press is being used for the first draw of cases from dustry, where rolls are used to create raised or re. 

















cold-drawn steel. The machine operates at a higher versed designs in rubber products. Ferrous or non. 
production rate and with greater accuracy of con- ferrous metal and plastic rolls from 6 to 12 inches 
trol than was previously possible. The press has in diameter and up to 40 inches long can be handled 
a bed area of 30 by 30 inches, a daylight opening of in the machine. The workpiece is held between cen. 
66 inches, a 48-inch stroke, and is powered by a 125- ters as on a lathe and movement of the tracer for. 
hp motor. ward and backward automatically rotates the roll, 






A unique feature of the machine is the absence of 
gears and the resultant elimination of backlash ip 
the driye between spindle and roll. Correct speed 
of rotation for reproducing the master completely 
around rolls of any diameter, within the capacity of 
the machine, is provided by a built-in compensating 
mechanism which is set for each roll diameter, 











Electric Tape Dispenser 
Speeds Packaging 


Pracxaczs are easily and correctly taped with 
the electric Dial-Taper shown below. A telephone 
type dial selects the desired length, starts the dis- 
penser and stops the machine automatically after 
it has measured and cut off the moistened tape. To 
give a better seal, the moistening system heats water 
from the 1-quart reservoir before brushing it on the 
tape. The machine, made by Marsh Stencil Machine 
Co., handles tape rolls from 1 to 3 inches wide and & tran 
up to 9 inches in diameter. purr 









Pantograph Engraves 


Cylinders 


Compterety new pantograph ma- 
chine, above, built by the George Gorton 
Machine Co., accurately mills, routs and 
engraves completely around rolls and cyl- 
inders. The machine is designed to fit 
thé needs of several fields: paper con- 
verters and metal foil processors, where 
the product is printed, embossed or die 
cut from rolls; the wallpaper industry, 
where printing and embossing rolls are 
used; paper mills, which roll-in an all-over 
trade mark design; and the rubber in- 
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‘Simplified 


Balancing Machine 


complicated electro-mechanical transducers.!-* 

Maintenance and often the operation of these 
transducers requires trained personnel. The main 
purpose of the development described in this article 
was the design of a balancing machine which avoids 
these difficulties. 

One of the well known principles used in halanc- 
ing machines is the compensation of existing unbal- 
ances in the test piece by means of controlled unbal- 
ances. These artificial unbalances are produced in 
the balancing head and are made opposite in magni- 
tude and direction to the existing unbalance in the 
piece. In this machine, the artificial unbalances are 
excited by four eccentrically supported rotating disks. 
Relative position of these disks is controlled by the 
setting of one knob only, two concentric scales auto- 
matically indicating magnitude and direction of the 
‘ompensating unbalance and, consequently, magnitude 
and direction of the required correction weights. 

In building the machine only standard, easily avail- 
able parts were used. Various gear trains, consisting 
mainly of one or more identical epicyclics as con- 
trolling elements, form simple mechanical couplings. 
The epicyclic units could be replaced by differential 
sear assemblies. 

The machine may be used at any speed—below, 
above, or at resonance of the vibrating cradle. Hence 
the required correction weights can be determined at 


M com balancing machines consist of more or less 


es 
1 
References are listed at end of article. 
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the exact operating speed of the test piece. Further- 
more, the testing procedure does not require a change 
in position of the test piece. Finally, most parasitic 
force components in the balanced stage are avoided. 

The general set-up, shown in Fig. 1 and the sketch 
of Fig. 2, consists mainly of three parts: cradle, drive, 
and balancing head. In Fig. 1, a known unbalance 
has been substituted in place of the test piece for 
calibration purposes. 

CRADLE: The cradle is of the rigid-frame type, 
supported by springs. The fulcrum is adjustable and 
can be moved lengthwise along the bed into either of 
two correction planes, b, or b.. If any vertical mo- 
tion of cradle is blocked with the fulcrum in plane }2, 
as shown in Fig. 2, the correction weight for plane }, 
can be determined with respect to magnitude and di- 
rection. Thus, the compensating unbalance reading 
at the balancing head must be multiplied by the ratio 
(A + B)/B where A is the horizontal distance be- 
tween balancing head and correction plane b,, and B 
is the horizontal distance between the two correction 
planes; the required correction weight in plane }, 
has the same phase angle as the compensating un- 
balance at the head. 

For correction in plane b,, the fulcrum is moved 
into plane b,. The compensating unbalance reading 
then must be multiplied by the ratio A/B. Here the 
required correction weight in plane b, is 180 degrees 
out of phase with the compensating unbalance at the 
balancing head. Making the distance A equal to the 
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distance B, Fig. 2, reduces the multiplication factors 
to 2 and 1, respectively. Instead of moving one ful- 
crum from correction plane b, to b., two retractable 
fulcrums, one in each correction plane, are used al- 
ternatively, which further simplifies the balancing 
procedure. 

An electric motor drives the test piece through a 
variable speed transmission at speeds for which the 
specimen is designed, an important prerequisite for 
accurate balancing. 


BALANCING HEAD: The balancing head, at the right 
of Fig. 1, is rigidly mounted on the cradle and driven 
through a coupling at the same speed as the test 
piece. Basic principle governing the balancing head 
is demonstrated in Fig. 3 for one half cycle (180 de- 
grees). Four centrifugal force vectors of the same 
magnitude, a, b, c, and d are produced by four eccen- 
trically supported disks rotating at the same speed 
and in the same sense. The resultant component, e, 
of the two left vectors, a and b, and the resultant 
component, f, of the two right vectors, c and d, are 
at all times equal in magnitude and direction. 

The reaction, R, to the resultant force vector pro- 
duced by the two components, e and f, follows the 
equation :* 

4W 
r (2arn)? cos 
g 
where 

W = Weight of each of the four rotating eccentric 

masses, lb 

r = Eccentricity of each weight, inches 

g = Gravity acceleration, in. per sec? 

n = Speed of weights and test piece, rps 

6 = Angle between the two weights a and b and be- 

tween c and d on each shaft, degrees. 
Because of the cosine function (cos 6/2) the maximum 
sensitivity is obtained when @ approaches 180 de- 
grees, thus facilitating the adjustment for smaller 
unbalances, a particular advantage of this arrange- 
ment, 

To produce static and dynamic equilibrium, the 
two resultant force vectors, e and f, have to be ad- 
justed with respect to magnitude and direction in 
such a way that the unbalanced moment of their sum, 
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e plus f, is always equal and opposite to the unbal- 
anced moment of the force vector, R, of the test piece. 
This state of static and dynamic equilibrium is shown 
in Fig. 3. 

A control mechanism with four rotating eccentrics 
tends to load the cradle more uniformly than one with 
two weights. Either can be arranged to form a 
symmetric system—one in which center of gravity 
and elastic center of the nonrotating parts coincide. 
This coincidence and the above mentioned arrange- 


Fig. 3—Force vector diagrams of half cycle 
illeotrate principles of geared balancing head 
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ment of the rotating force vectors are essential in 
order to reduce parasitic vibrations, thus facilitating 
the balancing procedure. 

To increase (or decrease) the magnitude of the 
resultant moment of the force vectors, e and f, the 
angles 9 between the two component force vectors a 
and b and between ¢ and d have to be decreased (or 
increased). To change the direction of the resultant 
moment of the force vectors, e and f, the direction of 

alt four component force vectors, a, b, c and d, has 
to be changed simultaneously in the same sense. 

Interlocking gear trains which allow this inde- 

pendent change of magnitude and of direction of the 
resultant force vectors while the machine is in opera- 
tion are combined in the balancing head, Fig. 4. Four 
interchangeable, eecentrically supported rotatable 
disks are connected through two epicyclic gears. The 
four disks rotate always with the same speed and in 
the same sense as the driving shaft and the test 
piece. 

Rotation of the two planetary cages through equal 
bal @ angles in an opposite direction produces an increase 
iece. HM or decrease in magnitude of the resultant centrifugal 
OW @ compensation vectors; rotation of the two cages 

_ Gi through equal angles but in the same sense pro- 
Tics @ duces a change in direction. 

CORRECTION WEIGHT INDICATOR: Once static and 
dynamic equilibrium is obtained, magnitude and di- 
rection of the required correction weights, either in 
plane b, or in plane b., can be read directly on the 















two concentric indicator dials, Figs. 1 and 5, mounted 
in front of the balancing head. The inner dial, Fig. 
5, is mounted on the shaft of another epicyclic and 
the outer dial is connected through this planetary 
gearing to shafts leading to the planetary cages 
shown in Fig. 4. Hence, the inner dial (indicating 
the direction of the correction weights) and the outer 
dial move simultaneously and through the same 
angle if the cages of both epicyclics of Fig. 4, are 
rotated in the same sense. When the two planetary 
cages, Fig. 4, are moving in opposite sense, only the 
outer dial (indicating the magnitude of the correc- 
tion weights) rotates while the inner dial remains at 
rest. 


CONTROL MECHANISM: Purpose of the control 
mechanism is to adjust the four eccentric disks to 
such a position that static and dynamic equilibrium 
is obtained. In other words, the vibrating system 
including cradle, test piece and balancing head must 
not oscillate when the test piece is rotating at its 
operating speed. 

Fig. 6 represents this control mechanism, which is 
rigidly mounted on the machine base. The worm- 
gear drives of the two planetary cages of the balanc- 
ing head, Fig. 4, are connected by light-weight flexible 
shafts with the two shafts of the control mechanism, 
Fig. 6. This flexible connection does not introduce 
any appreciable parasitic vibrations into the oscillat- 
ing system. To change magnitude of the compensat- 
ing force vector, the knurled knob is pushed into posi- 
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tion A (solid outline in Fig. 6); any rotation of this 
knob moves both shafts in the opposite sense. To 
change direction of the compensating force vector, 
the knob is pulled in position B (dotted outline); in 
this case rotation of the knob moves both shafts in 
the same sense. 

VIBROMETER: Vertical displacements of the cradle 
are picked up by a linear differential transformer.®: ® 
The core of this transformer is connected to the 
cradle, the housing being mounted on the machine 
base. Hence, no physical connection between cradle 
and base is introduced by the transformer. Output 
of the transformer is fed into an electronic volt- 
meter which acts as a null jndicator. Sensitivity of 
this transformer is 0.0001-inch vertical displacement 
and can be increased by an additional amplifier. 


BALANCING PROCEDURE: Balancing consists of 
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three steps: (1) The specimen is inserted, the 

crums in the desired correction plane b, are adjusty 
and the machine brought up to the operating sgpea 
of the test piece. (2) The control knob, Fig. 6, is x 
tated manually until the electronic voltmeter jing 
cates zero, using alternately the control knob ip jt 
position for magnitude, A, and direction, B. The tm 
scales on the dials, Fig. 5, show direction and mag 
nitude of the required correction weights for plane 
b,;. (3) The same procedure is repeated with th 
fulcrums adjusted in correction plane b,. Dial reag 
ings indicate direction and magnitude of the require 
correction weights in plane b,. Neither a relocatigy 


nor an interruption in the rotation of the test pie 5 


is required. 
For steps (2) and (3), the previously mentioned 


multiplication factors, and for step (3) the 180-de = 


gree phase shift, have to be considered. 

The experimental model, Fig. 1, has the following 
characteristics: Unbalance range, from 0 to 5.5 in- 
0z; operating speed range, from 10 to 400 rpm; ae. 
curacy +0.1 per cent; and sensitivity, +0.0001-inch 
displacement amplitude. 

The balancing machine has several advantages 


The required correction weights can be determined bi 


at the operating speed of the test piece, regardless of 
whether the balancing machine is used below, above, 
or at resonance. Also, the test piece remains in the 
same position for the determination of the correction 
weights in both planes. The operator has to adjust 
one control knob only to determine magnitude a 
well as direction of the correction weights. Since 
the vibration indicator yields qualitative values only, 
calibration requirements are reduced to a minimum 
Finally, all complicated transducer systems, quantite 
tively measuring electronic devices, cams, slip rings. 
clutches, etc., are eliminated. 

Disadvantages of the equipment are that a physical 
connection between balancing head and control mech- 
anism—consisting of two lightweight, flexible shafts 
—cannot be avoided, and the balancing requires 4 
change of fulcrums depending upon the two corre 
tion planes. Also, accuracy obtainable is less thal 
that of electronically controlled balancing machines 
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YNAMIC response of a hydraulic control sys- 

tem may be specified in terms such as stability, 

speed of response, error, damping, and time 
lag. In order to design a system to meet specified 
values of these response characteristics, there are cer- 
tain considerations which are common to hydraulic 
control systems in general. These considerations in- 
tude the response characteristics themselves, the 
physical properties of the hydraulic system, the 
block diagram, etc. In this article the salient fea- 
tures of several of these considerations are dis- 
cussed. A simplified hydraulic aircraft surface-con- 


e 
gol system is used for illustrative purposes. 


The control system shown schematically in Fig. 1 
Incorporates an artificial feel and is powered by an 
open center hydraulic system. Its major components 
are: 


1. Input system—pilot stick and associated linkage 

2. Boost valve—control element to meter the flow 
and pressure from the power source to the load 

3. Servomotor—hydraulic actuator converting hy- 
draulic power into mechanical power to drive 
the output load 

4. ~"'ieeeeen surface and the aerodynamic 
oad 

5. Feedback system—follow-up which feeds back the 
output 2, for comparison to the input motion 
Bog. 


In operation, the stick is deflected and the valve 
pool is moved, as shown in Fig. 1. The displace- 
ment of the spool meters flow and pressure to the 
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actuator. Pressure and flow move the actuator and 
surface against the aerodynamic loading. As the ac- 
tuator moves, the valve body moves in such a direc- 
tion as to open the valve. The final position of the 
spool relative to the valve body is dependent on the 
surface loading. 

For convenience and simplicity, the control system 
is redrawn as a block diagram in Fig. 2. In this dia- 
gram the following correspondence to Fig. 1 exists. 


1. Block y; is the gearing ratio between stick deflec- 
tion and spool displacement 

2. Blocks »,, and yz, represent hydraulic system, ac- 
tuator, surface, structural elasticity, and aero- 


dynamic loading 

3. Block yw; is the gearing ratio between actuator and 
boost valve body 

4. Comparison device—the spool position x,, relative 
to the valve body position x,—is represented by 
the cross enclosed in the circle. 


Functionally, the block diagram shows that a stick 
angle is changed into a spool displacement 2,, by the 
gearing ratio »; The spool displacement excites the 
hydraulic system, the structure, surface, and aero 
load. An actuator displacement x, results. The ac- 
tuator displacement is fed back to the valve tending 
to reduce the valve opening. 

STABILITY AND PERFORMANCE: Application of servo- 
mechanism theory to the closed-loop block diagram of 
Fig. 2 shows that it may be unstable. That is, it 
may chatter, buzz, hunt, motor, etc.—all of which are 
forms of instability. The theory further prescribes 
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the condition for instability as, 


BMjtm = —1. (1) 


Physically this equation may be interpreted as fol- 
lows: When the closed loop is excited by a pulse at 
the boost valve (the solid curve at x, in Fig. 2) the 
pulse travels through the hydraulic system, actua- 
tor, etc. and returns to the valve through the feed- 
back path. For a certain system time lag, the re- 
turning pulse will arrive at the valve just as the 
imitial pulse becomes zero. It will also be reversed 
in direction (the dotted curve at 2, in Fig. 2). This 
eondition of time lag results in the minus sign in 
Equation 1. If, with this time lag, the amplitude of 
the returning pulse is equal to the initial pulse, un- 
ending oscillation occurs as the cycle is repeated. A 
divergent oscillation occurs when the amplitude of 
the returning pulse is greater than the initial pulse 
at the valve. 

Closely associated with the stability of a system 
are two basic performance characteristics, the sys- 
tem time lag and the system error. System time lag 
is primarily a measure of the control system’s speed 
ef response. It is an indication of the amount of 
elapsed time between a stick deflection and a corre- 
sponding surface deflection. Time lag may be de- 
fined in several ways. It is essential, however, that 
the time lag definition be consistent in order to es- 
tablish a basis of comparison. The dynamic re- 
sponse shown in Fig. 3 illustrates two time lags. One 
occurs because the pilot takes a finite amount of 
time to move the stick to some desired position. The 
second is due to the dynamics of the boost system. 

If the pilot were capable of moving the stick with 
infinite acceleration and the boost valve spool did not 
bottom, the stick would follow the ideal step input 
curve shown in Fig. 3. However, the pilot force is 
limited; the linkage system has inertia, damping and 
elasticity; and the spool stroke is small. These fac- 
tors combine to result in the time lag T,. This time 
lag is defined as the time required for the stick to 
reach 95 per cent of its equilibrium position. 

With the actual stick input of Fig. 3, the controlled 
surface reaches 95 per cent of its equilibrium posi- 
tion in T, seconds. Time lag of the boost system is 
defined as the difference in time between the 95 per 
cent position of the stick and the 95 per cent posi- 
tion of: the surface, i.e., (T,—T,). A comparison of 
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the two time lags shows that the pilot contribution 
to the overall time lag 7, is substantially larger than 
that of the boost system. 

One of the requirements for a powered contro 
system specifies a static, no-load gearing curve be 
tween the pilot stick position and the position of the 
surface. The actual position of the surface for a 
given stick position may not correspond to the gear 
ing curve requirement. The difference between the 
desired surface position and the actual surface posi- 
tion is the system error. In Fig. 3, the system error 
is shown as the difference between the stick position 
and the surface position. The stick position, in this 
case, is representative of the static, no-load position 
of the surface. 













PHYSICAL CONSTANTS OF THE SYSTEM: Up to this 
point, the control system has been isolated, a block 
diagram was drawn, and the significance of stability, 
time lag, and error have been discussed. Another 
step is necessary before any detailed mathematical 
study can be made of the control system. The block 
diagram of Fig. 2 must be described in terms of the 
physical properties of the combined hydraulic-me- 
chanical-aerodynamic system. 

As was stated previously, the blocks »; and py, af 
gearing ratios. Although the mechanical linkage 
have inertia, damping and elasticity, these proper 
ties are neglected in the first approximation. The 
blocks »», and », are somewhat more complicated and 
are expanded into the electrical circuit of Fig. 4. It 
is an equivalent electrical circuit which has physical 
properties equivalent to the powered control of Fig. 
1. The correspondence between the actual system 
and the electrical circuit is as follows: 

















1. The open-center system constant-displacement 
pump is replaced by a constant-current source 


2. Hydraulic tubing and fluid, which have distrib- 
uted fluid resistance, inertia and compressibility, 











are replaced by an equivalent T-network which Th 
has resistance, inductance, and capacity 2,/a, 
3. Output load consists of the surface inertia, an @ )w, 
effective structural elasticity, actuator leakage, Jj form 
and an equivalent aerodynamic loading. Surface Bi the ( 
inertia and aero spring load-are replaced bY ® Bihoty 
inductance in series with a capacity. Effective good 
’ structural elasticity is a capacity in parallel A 
with the surface inertia and aero spring. Leak ea : 
age across the actuator piston is shown 4S the 7 
Macy 
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by-pass resistor across the combined face-aero 
load 
4, Elasticity of the fluid in the actuator is represented 
by a capacity on each side of the output load 
§. The variable by-pass resistor replaces the boost 
valve. Flow through the variable resistor is de- 
pendent on the pressure drop across the valve 
and the position of the valve spool. 
If the boost valve is not mounted on the actuator, 
additional T-networks may be required for the tub- 
ing between the valve and actuator. 


GALCULATING STABILITY AND PERFORMANCE: Several 
methods may be applied to the problem of determin- 
ing stability and performance. These methods in- 
dude frequency response, trarisient response, root 
locus, Routh’s criterion, analog and digital computers, 
ete, All of these methods can be useful during the 
synthesis, or analysis, of a system. For illustrative 
purposes, the frequency and transient responses of 
the control system are used. 








Angular deflection —-»— 

















A 


Fig. 3—Above—Response of 1, showing 
Determining Lag and Error time lag for initial signal lhe 5 anys of system | 


method is to determine how the pulse (previously de- 
sribed in the discussion of Fig. 2) returns to the 
starting point. This is done by calculating the re- 
sponse of x, to a sinusoidal excitation at the boost Constant displacement pump 
valve, ie., 2. The excitation amplitude is constant se, 
and the frequency is varied through a desired range. 
If at some frequency the conditions of Equation 1 fi og 
are met, the system is unstable. For a stable system, 
the frequency response data obtained during the sta- 
bility calculation may also be used to determine the 
system time lag and error. However, a transient re- 
sponse calculation provides results which may be re- 
lated directly to actual use and operation of the con- 
trol system. In the transient response, the closed 
loop of Figs. 1 and 2 is excited at the stick with a 
step input, a ramp input, or an iaput such as is 
shown in Fig. 3. The response of the surface to the 
input may then be calculated to provide the system 
time lag and erwor data previously described. 
Calculation of stability and performance consists 
of four steps: 


One of the objectives of the frequency response Fig. 4 — Below — E ival el taal clacad 
for analyzing system eharacteristics 











Hydraulic fluid and tubing 














1. Differential equations describing the dynamics of 
Fig. 4 are written. These may be obtained by 
the application of standard fechniques of circuit 
analysis 

2. Differential equations are then expressed in terms 
of the complex frequency variable jw or the 
Laplacian operator s 

3. Equations obtained in step 2 are solved for the 
open-loop stability characteristic and a closed- 
loop transfer function 

4. Stability and performance can be determined by 
using one of the methods previously discussed. 

















The open-loop stability characteristic is the ratio 
t/t, expressed in terms of the system constants and —1+ 0 point. For stability it is desirable that the 
™. Fig. 5 shows the ratio x,/x, plotted in polar curve pass to the right of this point, suchas curves 
form. The two solid curves are experimental loci and B and C. When the locus passes to the right of the 
the dotted curve is the calculated locus. Agreement —1+j0 point, the distance between the locus and 
between experimental and calculated results is quite point may be used to determine the amount of over- 
800d, shoot and the speed of response of the control sys- 

Application of Equation 1 to Fig. 5 shows that tem. Magnitude and direction of the curve, as zero 
“urve A is unstable. That is, the locus encloses the frequency is approached, may be used to determine 
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the steady-state error for the system. 

The closed loop transfer function is the ratio of 
6,/0, in terms of the physical constants of the system 
and the Laplacian operator s, Fig. 2. If the Laplacian 
form for the transient input 6, is substituted into the 
closed loop transfer function, a time history ofthe 
response may be calculated. The time history may 
then be used to determine the time lag and error, 
Fig. 3. The transient response also indicates system 
instability. For an unstable system, the transient 
response is a divergent oscillation. 


MODIFICATION OF DYNAMIC RESPONSE: In the pre- 
ceding section, methods for determining the response 
characteristics were discussed. These same methods 
may be used to modify the response characteristics 
of the system. Modification of the response consists 
of changing the size and shape of the locus plotted 
in Fig. 5. This may be done by changing the physical 
constants of the control system, or by the addition 
of shaping elements to the control system. When 
the changes or additions are made, new frequency 
and transient plots are made until the desired re- 
sults are obtained. The root locus method and the 
analog computer are very useful simplifications dur- 
ing this stage of the design procedure. 

There are no hard and fast rules for the satisfac- 
tory modification of the dynamic response of the 
control system. Shaping devices have been success- 
fully applied. However, in a hydraulic-mechanical 
form, the shaping device is subject to inaccuracies 
due to play, leakage and friction. They may also 
cause undesirable “feel” characteristics at the pilot 
stick. Changes in the control system constants may 
also be made with effective results. Some examples 
of these changes are as follows: 

1. Stability and Response: Changes in tubing size, 
length, and location may improve stability and re- 
sponse. A series of tests made on a powered con- 
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trol system showed that for the same overall length of 
tubing, the system was unstable when the tubing was 
installed between the valve and actuator. The sys- 
tem was stable when the same tubing was installed 
between the pump and valve. 


2. Resonance: An inspection of the output cir. 
cuit in Fig. 4 shows that two resonant conditions 
may occur. A series resonance between the surface 
inertia and the aerodynamics and a parallel rego 
nance between the structural elasticity and the com. 
bined surface inertia and aerodynamics. Changes 
here would have to be made in the preliminary de 
sign stages. Increasing the structural rigidity, re 
ducing the surface inertia, and changes in the sur 
face size and shape all tend to alleviate the resonant 
conditions, 

3. Valve Characteristics: Boost valve character. 
istics may also be altered. The boost valve has two 
important characteristics: The flow rate per unit 
stroke at a constant pressure drop, and the flow rate 
per unit pressure drop at a constant spool position. 
A reduction in the first characteristic results in 
shrinking the locus of Fig. 5 until the curve passes 
to the right of the —1+j0 point. Changes in the 
second characteristic produces varying results. Tests 
have indicated that reducing the flow per unit pres- 
sure drop improves stability. Further tests have 
shown that increasing the flow per unit pressure 
drop is destabilizing up to a certain point; further 
increases result in stability again. 

4. Feedback Gain: In Fig. 2 and in Equation 1, 
it can be seen that the feedback gain is a multiplier 
in the stability characteristic. It follows that if the 
value of pw, is decreased, curve A of Fig. 5 may be re- 
duced in size and made stable. 

In conclusion, it seems appropriate to describe 4 
series of tests that were made recently on a pow 
ered control system. These tests emphasized the im- 
portance and necessity of a design procedure which 
includes consideration of the system dynamics. 


Stability Is Influenced by Tubing Length 


An open loop stability characteristic was obtained 
for a control system which included fifty feet of 
metal tubing and two feet of flexible hose, with tub 
ing and hose installed between the pump and valve 
The system was stable. Length of the metal tubing 
was then reduced to ten feet with the flexible hos 
still installed and the tests showed this second col 
figuration to be unstable. The two feet of flexible 
hose was then removed, and the test repeated. This 
third configuration was more unstable than either o 
the others. 

Although the last configuration tested may havé 
been desirable because of the savings in weight, cost 
and reduced line losses, an analysis similar to the one 
discussed in this paper would have shown that the 
savings obtained by reducing the tubing length wel 
more than offset by the resulting unstable response. 


The author gratefully acknowledges the advice ané 
suggestions of Mr. William R. Monroe, supervisor of 
servomechanism research group, North American Avis 
tion Inc., in the preparation of this article. 
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Protecting 


HYDRAULIC CIRCUITS 





against fire hazards 


iace a fire in a die casting plant, 
a forge shop, or a foundry points out the dan- 

ger when hydraulic oils are exposed to high 
‘mperatures. A close investigation, however, will 
lsually show that inadequate piping design, careless 
repairs, or neglect was really responsible for the 
‘touble. While such fires are not a common occur- 
tenee, even once is too often if it could have been 
avoided. 

It is natural, first, to ask about the use of fire- 
proof hydraulic oils. However, there is not yet an 
‘pproved fireproof oil even for use in airplanes. No 
doubt there will be such a fluid eventually but, until 
‘ne is developed and produced at a reasonable cost, 
all possible precautions should be taken to assure 
that the oil is kept in the system. 

How should a hydraulic system be designed for a 
ae area? A tip may be taken from the elec- 
, - engineer. Codes, which have the force of law, 
“quire the insulated wire to be enclosed in a metal 
tsa conduit which shields it from damage and, 
. ase of leakage, conducts the leakage current to 
sround. A similar code would be effective for oil 
Piping in hazardous places. The oil enclosed in 
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strong piping would be run through raceway or con- 
duits which would shield it from damage and, in 
case of leakage, would conduct the leakage oil to 
the waste pit. All controls would be enclosed in 
cabinets or on panels. This ideal has been achieved, 
wholly or in part, in many installations throughout 
the country. The illustrations show industrial proc- 
essing machinery which has been equipped with 
several hydraulic drives. All controls have been 
enclosed in cabinets or on panels and all piping has 
been taken to these panels through sheet metal ducts 
which can be opened for inspection or repair. 

For the engineer, who has the problem of de- 
signing a new, self-contained machine—such as a 
die casting machine or a forging press—that will 
be used with molten or hot metal, a critical analysis 
with respect to fire hazard may disclose danger spots 
which can be corrected easily. His concern in produc- 
ing a safe machine should start with the initial de- 
sign of the oil circuit. Simplicity should be the key 
note. The equipment selected should have the aux- 
iliary valves and controls built integral with the fluid- 
power unit so as to eliminate most of the external 
piping and fittings. All pilot valves should be en- 
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is especially vulnerable to vibration and, if used at 
all in a danger area, should be only for low pressures 
(perhaps under 300 psi) and where the piping is 
protected against vibration. 

2. Flexible hose should be looked at critically anq 
selected with great care. An alternative for dangerous 
areas would be telescoping joints, rotary joints or, 
if the hose is desired only to provide flexibility for 
adjustment, two or more unions which may be loos. 
ened when the adjustment is to be made. 

8. Small, fragile piping should not be located where 
it can be walked on, run over or used as a ladder. 

4. Careless piping practices must not be tolerated 
in places where oil and fire might mix. Sometimes 
pipes are bent or strained in position either on initial 
installation or at some later time. 

5. Long overhead runs of pipe should be avoided. 
Any failure would spray a film of oil over wide areas. 
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closed in compartments and all pilot piping should 
be shrouded in raceways. All the power piping should 
be steel with welded, flanged connections to the cyl- 
inders. The entire design should avoid inaccessible 
pockets in which dirt and oil may collect. 

The circuit design should be critically examined 6. Partitions, when pipes pass through th 4, should 



























for shock. Destructive surges are most easily cured be closed, preferably with asbestos packir. °. 
on the drawing board. Particular attention should %. Oil flow must be smooth and free fim shock 
be paid to return or drain lines. Because a line is if the ‘machine, equipment, and piping is t.. continue 
open to the reservoir or is protected by a low-pres- to function properly. Shock is not essent ' in the 
sure relief valve, it is not necessarily safe. Sudden operation of any hydraulic circuit. It is i: oduced 
changes in rate of flow can cause destructive high- by sudden or jerky movements of the valves or col 
pressure peaks in such lines. trols. It can usually be eliminated by properi,’ val¥- 
Good workmanship is also essential in piping. ing the circuit. 
Threads must be sharp and tight; welding must be The time and expense involved in correct!ng bad ff mea: 
sound; and, above all, the pipes must fit without practices is often recovered many times over in the f into 
being strained into position. cost of the fluid which has been retained in the 8Y* §Now 
The following check list may serve as a guide tem. In times of stress, such as these, fires can0' Bing , 
when reviewing a hydraulic system for potential fire be tolerated. Let us hope for the ideal fire proof by } 
hazards. hydraulic fluid, but in the meantime, let us carefullY Bay 
1. Loose, vibrating pipes are almost sure to break design our machines with the view of incor| ring Hof F 
due to work hardening of the metal. Copper pipe every safety measure recommended to avoid cisastel Brega 
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sures 
ig is 
and NDER ideal conditions, maximum load-carry- 
TOUS ing capacity, life expectancy, and quietness 
S oF, of operation are obtained with gears which 


y for. accurate as to tooth spacing, concentricity, 
loos- parallelism, etc., and have true involute form for the 

atire length of the tooth. Up-to-date gear finishing 
here Bmethods were developed with this end in mind. 

er. But checking the occasionally unsatisfactory unit 

‘ated Bamong many good ones reveals that the cause of 

imes Htrouble is often traceable to heat-treat distortions, 

itial Bdight errors in mounting alignment or shaft deflec- 
tions under the operating load. Such factors some- 

ided, @times result in concentrating the contact between 

reas, mating teeth at one end, Fig. 1, obviously an undesir- 
able condition. End bearing is particularly objection- 
able in helical gears, since the acute angle at the 
toth ends already forms a weak point for wear or 
breakage to start. 

d Gear tooth relieving, or “crowning” as it is often 
called, has become a useful expedient to prevent end- 
baring. If properly applied, with careful considera- 

“= Etim of all factors involved, crowning can enhance 
considerably the service many gears will give. 

Gear crowning dates back to the days when ac- 
curacy in gears was obtained by grinding. The gear 
was rocked as the grinding wheel passed between 
the tooth flanks, making the cut slightly deeper (a 
few ten thousandths) at the ends of the space, Fig. 2. 
This also thinned the teeth at the ends, preventing 
end bearing between mating teeth. The form of crown 
produced is the so-called elliptical crown. 


Correct Relief Important 





The elliptica!form of relief still has its place in 
many applicats™ s. But modern gear production ma- 
thines have y/sde possible various other useful forms 
of end relief $) suit varying conditions. Correct selec- 
tion of the type of end relief best suited to the in- 
lividual case is quite simple and insures that any 
‘d-bearing problem will be solved with maximum 
fectiveness and minimum loss of tooth-to-tooth con- 
act. Use of the wrong form, on the other hand, can 
naterially weaken gear teeth and shorten gear life. 
Not only the amount of relief, but the best type 
10¢k and shape“of the relief and the location of the high 
nue Froint vary’ with the specific application. Fig. 3 illus- 
the Htrates sviie useful basic relief forms which will be 
iced discusséa° 
mi How’ Gear TEETH ARE CROWNED: Because of the 
al’ Brarietiés of tooth relief required to meet different 
operating conditions, it has been necessary to develop 
means of incorporating the desired type and amount 
into the gear teeth in as simple a manner as possible. 
Nowadays teeth are relieved usually during the shav- 
Nf Operation. This process is called “crown-shaving” 
by Michigan Tool Company. Crown-shaving includes 
al methods of gear tooth relieving (including those 
of Fig. 3) employed on Michigan shaving machines 
"egardless of the final tooth form. Similarly, “crown- 





ould 


bad 

the 
sys- 
anot 
roof 
ully 
ting 
ster. 


MACHINE Design September 1951 





PEP hee 8. ae eH 
? ; ie Seer 3 > 


mie “ , Tene ees ™ 
ra Wey 2 7 tk td Me 3 
er < & tor a 
-, 4° 2s “ * Ke. < 
7 e ‘ . - * ‘ 
F nN : 
: * 





’ xt 
Oe) ae 
_ x 













































cae) 
eee 
* s 


- 
Saat oe Xe 


. 
* 


A 


2 * i 
a ae 
. 


<x: 


oe 





a 


~ 
+ 


+ 


Os OS Fs <> 
pr aie ES 


2 


eee S 
te: 5 


Fa 





- 


* i : * 
Pals a * : 

yee £ } AS 
t 


a 


Me ak i b ‘ 
» » 
ee ‘ é # 4 ys 4 ‘ ms wees 
I ¢" ~ ie t 
t ETA ne ee ee eS 
- 5 ERK. ‘ 
: @ 4 cet . : ie af 
: . 7 . * ; A » 
y £e Pw we Sr i Se 
SS he ‘ * ¥ : x ae 
e * > > . -, 7 


ae F: aya e 


fly” 

a 

aw 
%, 


“. 
co 


ey 


' 

as 
” ‘ 

_ 


2 


ne oi 
2 


t & ae 
£€ at, a? 


“ 
ae A 


« 
bles acl 
~ ees 
> RS 
¥ 
" 


gt any 


™~* 


. 

> 

p* ¥% 
< 





hy 








End 
contoct 











Spur Geors 











ight—Various fornis of crowns have 

to suit various manufacturing 

operating conditions. Typical ones are 
shown in views 4 to d 


lapping” applies to relieving teeth on lapping ma- 
chines. 

In general there are two ways of developing tooth 
relief on the shaving machine: by the use of an ac- 
cessory “rocking” drive or by incorporating the de- 
sired relief in reverse form in the shaving cutter 
itself. 

Use of reverse-crowned cutters, when feasible, is 
perhaps the simplest method of obtaining crowned 
gears, Fig. 4. It offers the following advantages: 


1. No additional cost (even for the cutters) is usually 
involved 

2. Desired form of crown (elliptical, tapered, etc.) 
can be accurately incorporated in the cutter without 
chance of variations therefrom 

3. Uniformity is assured from part to part 

. A secondary machine setup operation (with its 
attendant chance for error and scrap) is elimi- 
nated 

. Cost of an accessory drive is avoided 

5. Method is also most suitable for crowning of close 
shoulder gears. 


Crown-shaving with reverse-crowned cutters in 
most cases adds no extra time to the operation. Limit- 
ing factor in the applicability of the reverse-crowned- 
cutter method usually is the width of the gear. A 
good rule of thumb is to use 24-inch face width as 
a rough dividing line. Gears above this face width 
usually should be shaved and end-relieved with reg- 
ular straight-faced cutters using the transverse re- 
ciprocation method of shaving. 


ALTERNATE METHOD: The principle of the alternate 


144 


Tapered tooth 
Tooth thick 
right end is 
standard 





Tapered and 
crowned tooth 


Typical Crown—Shaved Tooth Forms 


method—using a separate machine movement to re- 
lieve the teeth—is shown in Fig. 5, as worked out 
on Michigan 870 series shaving machines. It is similar 
in effect to the method used for crowning gears on 
hobbers or gear grinding machines but has some 
special advantages. 

Fig. 5 shows the machine drive schematically from 
the front. Slide A reciprocates as shown to sweep the 
work back and forth across the narrow cutter while 
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TB wtating in mesh. The slide is a two-piece assembly 
pivoted at the point shown. At B is a rotatable “cam” 
yith a slot in which freely slides a follower connected 

M8 GHE i the pivoted work slide. If the cam slot is parallel 
to the table movement there is no rocking action and 
gear teeth will be straight and unrelieved. If the slot 
igset at an angle, however, the work-slide will rock 
slightly about the pivot pin as it reciprocates, the 
mgular setting of the slot determining the amount 
of relief which will be produced. The location of the 
| tooth relief—or at least of the high point of the crown 
along the tooth face—is controlled by the mounting 
of the work in relation to the pivot point of the 
work slide. If the gear is central, an elliptical tooth 
form will be produced. Mounting the gear to one side 
or the other shifts the high point to one side or the 
other. Thus the method can be used to produce even 
the relief shown in Fig. 3d. 

Be EFFECT OF SHAVING METHOD: Several factors enter 
into the determination of whether reverse-crowned 
atters or the rocker attachment should be used to 
gown gears. One of these is the shaving method 
employed. 

Gears may be crown-shaved while shaving by any 
ond @of the three rotary shaving methods: Underpass, 


ak 


is 





across the cutter face. This method allows still nar- 
rower cutters to be used, but the process is slower 
than either underpass or modified underpass shaving. 
It is used mainly for small job-lot gear production, or 
where gears or splines are extremely wide. Crown- 
ing when required on such gears or splines is usually 
done under this method of shaving with the rocker 
attachment. 

Thus, if high productivity is a major consideration, 
underpass crown-shaving with reverse-crowned cut- 
ters supplies the best answer. If gears are being pro- 
duced on an odd-lot or job shop basis, the transverse 
shaving method using a rocker attachment may be 
employed. Modified underpass shaving lies between 
these two methods as to both cutter width and pro- 
ductivity. 


Selection Affects Cutter Life 


However, when specifying the method, it should 
be remembered that the life: of a narrow cutter will 
usually be proportionately less than that of a wider 
cutter when used to do the same job. In addition, 
cutter wear is distributed best with underpass shav- 
ing. Therefore, it is often false economy to specify 


toolh B modified underpass, or transverse shaving. transverse or modified underpass crown-shaving if 
In underpass shaving, the feed of the gear is at the job can be done faster with a reverse-crowned 
right angles to the work axis. This is the fastest cutter by the underpass method. 
known shaving method and gives the longest cutter An exception might be where there is a need to 
life. Here crowning is most easily accomplished by produce small quantities of gears of the same pitch 
a reverse-crowned cutter, the cutter being slightly and pressure angle, but with different shapes of 
wider than the gear to be crown-shaved. crowns. Here each gear with a different crown, if 
In modified underpass shaving, the feed of the gear shaved with reverse-crowned cutters, would require 
0 re- Bis diagonal to the cutter and a slightly narrower its own cutter. In addition, a straight-faced cutter 
out cutter can be used if desired. The greater the angle may be required to shave the uncrowned gears which 
ilar § of feed, the narrower the cutter can be in relation to mate with them. The rocker method of course would 
‘3 On B gear width. However, the greater the angle, the permit all such gears to be crown-shaved with straight 
some § longer also is the time cycle of the machine per gear. faced cutters. However the variety of crowns ob- 
Reverse-crowned cutters may be used to crown-shave tainable would be more limited, and set-up time would 
from ff by the modified underpass method. be longer as mentioned previously. 
p the In transverse shaving, the rotating cutter feeds The basic question in this case would be whether 
while radially into the gear while the gear is reciprocated enough gears of any one type would be produced 
i Another effective way of ing tooth relief is by the use of “rocking” attachments on 
ae \ machines. The ake: Sriram ewe rin spealiyes og similar to the 
. Can be rotated to desired ongte | at tied to Gove Vell stds 
& im _~Cross feed screw 
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eventually to warrant the initial outlay for the larger 
number of cutters. One smaller manufacturer of 
miscellaneous diesel engine gears, for instance, em- 
ploys individual reverse-crowned cutters for runs of 
only 25 gears or so, then holds the cutters for repeat 
runs of the same part. To him, the gear performance 
obtained outweighs the delay in complete recovery 
of the cutter cost. 

CROWN-LAPPING: If lapping is part of the produc- 
tion procedure for a gear, the gear may be relieved 
in the lapping machine. However, this is a slower, 
less dependable method than relieving in the gear 
shaver and only the elliptical crown can be effectively 
produced. Lapping to relieve gear teeth is at most 
an expedient on very short runs or in making a single, 
experimental part. 

Crown-lapping uses two or more laps set to dif- 
ferent angles with the axis of the work. After a 
number of pieces have been crown-lapped, it is neces- 
sary to increase the crossed-axis angle; this is be- 





-——_ 


Deflection 


Taper Tooth Crown Elliptical Crown 


Fig. 7—Above—Different end-bearing condi- 


tions call for different types of gear tooth re- 

lief. agent ree is a shaft Sys condition 

which can be compensa 

ta (left) and elliptical (right) crown. Use 

of a plain elliptical crown, alone, in this ap- 
plication would tend to weaken the gears 








cause the laps tend to conform to the shape of tly 
part and would soon fail to produce the desired crow 


WHEN TO CROWN AND How MUCH: It is rare 
necessary to relieve the teeth in both gears of a pair 
Best practice, whenever possible, is to crown-shay 
only the pinion, which pinion usually does the mos 
work, runs the fastest, and is thus most liable tj 
failure. Where there are three gears in a train, an 
tooth-relieving is required for both pairs, best practic: 
usually is to crown-shave only the center gear—th 
amount and type of relief being selected to take car 
of contact conditions with both of the other gears, 

An exception is where a long pinion runs with tw 
or more gears. Here it is usually best to crown-shaye 
the gears. If the pinion is crowned the effect is the 
same, obviously, as if the gears mated with a pinion 
of slightly incorrect lead. 

When lapping gears together in pairs after harden- 
ing, both gears should be crowned. Otherwise on 
may lap a reverse crown into the other. 

The amount of relief should depend on specific oper- 
ating conditions for each pair of gears under con- 
sideration. The amount preferably should not exceed 
the minimum necessary since excessive crowning does 
have the effect of narrowing the effective gear face 
width or concentrating the load at a point. Both tend 
to adversely affect the service life of the gears. Thus, 
the amount of crown should be just enough to com- 
pensate for normal mounting deflection plus normal 
manufacturing tolerances in shafts and housings, heat 
treat distortions and errors in the gear tooth lead. 


Curing Gear Failures 


NONSHAVED END RELIEFS: Even though there is end 
loading, the need for crowning may be avoided at 
times. For example it is sometimes possible to cure 4 
failure of helical gears at their thin acute ends simply 
by mounting the gears so that the ends of the teeth 
of one gear extend slightly beyond the other, Fig. 6 
thus keeping the load off the thin tooth ends. Also, 
if one of a pair of gears fails in service through end 
bearing, the one that did not fail can some time be 
made slightly narrower, to eliminate contact at the 
extreme ends of the teeth. The increase in life ob- 
tained with this expedient is sometimes quite sur 
prising. 

In large gears such as those used in powerhouses 
or in ship propulsion, where gear faces are very wide, 
crowning is usually inadvisable. Here deflection under 
load usually is not a major problem since the housings 
are made with high rigidity and accuracy, and gears 
are frequently lapped-in anyway. If necessary, tooth 
ends can be relieved slightly by hand. 

WHIcH TYPE OF CROWN: Too often, a conventional 
elliptical crown is used without regard to the desir 
bility for the particular application of that form of 
relief. It may correct the end-bearing problem, but 
it may at the same time cause other difficulties. Los 
of effective face width caused by a full elliptical crow 
may mean that the remaining effective face is too 
short to carry the load effectively. Frequently, when 
this happens, gear size may have to be increased or 
the gear otherwise strengthened, when the obvious 
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lution would have been to use a different form of 
crown. 

However, the errors and deflections which some- 
times create the desirability of using some form of 
tooth relief usually follow a definite pattern in each 
particular case. The best way to determine the kind 
(and amount) of crown to be used is to identify the 
pattern and then crown-shave the minimum relief that 
will compensate for it. 

If the study reveals that an excessive amount of 
cown-shaving is required to correct a condition, it 
might be far wiser to correct the inherent condition 
which results in the misalignment, deflection, etc. 
Where this procedure is followed, the best and most 
durable gears will result. There follow a few ex- 
amples of how some of the different patterns may be 
compensated for in design. 
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Modifications for Long Shafts 






oper Suppose a gear is mounted at one end of a long 
* con-™ shaft between two improperly aligned bearings as in 
xceedii Fig. 7. Here end bearing introduced by misalignment 
‘ does itself may not be a major problem because the dis- 
* face tance between supports reduces the angle. But the 
| tend long shaft may also deflect in the center under the 
Thus,@ operating load, thereby causing the mating teeth to 
com-™@ contact at the ends nearest the support bearing. In 
yrmalf™ this case, a conventional elliptical crown would have 
heat # to be quite large in order to avoid the end bearing and 
would cut down the effective tooth width considerably. 
If the crown is modified by placing the high point 
away from the shaft bearing, however, close to full- 
width tooth contact may be secured. 

A tapered tooth of this type may be useful also in 
dliminating a tendency for transmission gears to jump 
out of mesh. It gives the tooth load a slight angle 
in the direction that holds the gears in mesh. A 
tapered tooth form of crown is also useful in correct- 
ing a common form of heat treat distortion. Fig. 8 
shows a gear with a large counterbore in one end. 
Heat treatment may distort such a gear so that the 
teeth become slightly thicker at the solid end. Crown- 
shaving a tapered relief will pre-correct for the dis- 


































ob- tortion and leave straight teeth after heat treating. 
sur: @ If it is desired to produce an end relief in the finished 
gear, the crown-shave cutter can be designed to pro- 
uses vide the combination of taper plus added end relief. 
ide, f The taper disappears in heat treatment but the gear 
der § is left with the desired tooth relief. On jobs of this 
ng’ @ kind, it is usually best to use reverse-crowned cutters. 
ars In some transmissions, gear shifting may be facili- 
oth ft tated by using reverse-crowned cutters and the under- 
pass shaving method to relieve teeth at one end only 
nal § Without resorting to the extra operation of pointing 
ira- @ the teeth, 
of Sometimes a slight relief at the tooth ends only, 
but # Fig. 3c, reduces gear noise; thus the desired effect is 
08s obtained with minimum loss of effective face width. 
wn f This may be done by a second shaving operation or 
too by employing two cutters simultaneously on a special 





machine. Thus, actually there could be almost as 
many forms of crown-shaved gear teeth as there are 
sear applications, particularly when the amount of 
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relief required is taken into consideration. 

Finally, when it has been determined that some 
form of crown is desirable, it is wise to work with the 
shaving cutter manufacturer to be sure that the cut- 
ter will produce the desired crown in practice. This 
is particularly true when a modified underpass (using 
a diagonal feed) is used. 

It should be remembered, however, that if there 
were no deflections, uncrowned gears which mate and 
operate correctly normally would be better gears with 
a longer life expectancy than those which have been 
crowned. While gear shaving has increased the quiet- 
ness and life of gears, particularly at higher speeds, 
it indirectly also has made more important the main- 
tenance of maximum effective tooth to tooth contact. 
This is true wherever the high, uniform load capacity 
of shaved gears has been taken advantage of by re- 
ducing gear size in proportion to load carried. 

The load carrying capacity of a shaved gear, when 
correctly aligned in service, is equal to the capacity 
of a considerably larger unshaved gear, mainly due to 
the excellent load distribution. If distortion, deflection, 
misalignment, etc., cancel out this advantage by caus- 
ing a concentration of load at one point of a tooth, 
the chance of failure or rapid wear would be greater 
even than with a somewhat larger but accurately 
mating gear. Often it has been possible to avoid the 
necessity of gear tooth crowning or to reduce the 
amount of crown necessary under such conditions by 
working out with the gear producer minor changes 
in the design and processing of gear assemblies, re- 
sulting in overall improvement of the unit. 


Casting Ductile lron Pump Casings 


SE of nodular iron for heavy pump casings has 

been initiated by the DeLaval Steam Turbine 
Co., Trenton, New Jersey. Satisfactory hydrostatic 
tests on these units show only slight deflection at 750 
psi and no leakage at 1500 psi. The case and cover 
illustrated, cast by the Farrel-Birmingham foundry 
at Derby, Conn., have a combined weight of 8314 





pounds and the substitution of nodular iron for steel 
in a unit of this size represents an appreciable sav- 


ing in cost. Crux of the casting process, which re- 
quires the most meticulous control, is the introduc- 
tion of the small but effective amount of magnesium 
which converts the graphite to spheroidal form. 
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nisms has never been popular. Probable 

reasons include: (1) analytical solutions are 
not available in the literature; (2) there is consider- 
able work in carrying out a numerical analysis from 
such a solution; and (3) the required accuracy may 
not exceed that which can be obtained by conventional 
graphical means. 

Recent deevlopments in computing devices and their 
greater availability now make it possible to run off 
large numbers of calculations in a reasonable time. 
This means that many analytical solutions, or at least 
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a number of steps in the solutions, can be mass pro- 
duced and tabulated. The work of doing a numerical 
analysis can then be reduced, often to less than that 
by conventional graphical methods. When a high 
degree of accuracy is required, the analytical ap- 
proach has many advantages and may offer the 
only method of solution. 

Using as an example the well-known oscillating- 
arm quick-return motion illustrated in Fig. 1, this 
article shows how the equations of motion are derived, 
and how punched-card calculating machines can be 
employed to determine tabular values. Complete 
tables of displacement, velocity and acceleration are 
given, covering the practical range of proportions of 
the mechanism being studied. 


DERIVATION OF EQUATIONS: As shown in Fig. 1, the 
mechanism consists of a crank of radius r, which 
is assumed to be turning at constant angular velocity 
and which is described by the angle 6, such that 


Fig. 2—Displacement of output slider for three differ: 
ent mechanism proportions 





splocement Rotio, +/@ 


Di 








Crank Angle, 6 (degrees) 
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Fig. 3—Velocity of output slider for the same mechan- Fig. 4—Acceleration of output slider for the mechan- 
ism proportions as in Fig. 2 isms in Figs. 2 and 3 
4 = wt. The crank drives an arm, pivoted as shown, z cos 8B = A +r cos @ eh aa (2) 


through a slider. This arm, in turn, drives the output 


slider, which is guided so that it will move in a If Equation 1 is divided by Equation 2, 




















straight line. In the analysis, @ represents the angle tan B = r sin 6 Whe. made (3) 
pro- the long arm makes with the centerline of the mech- A+rcosé@ 
; anism, A is the distance between the crank center and . , , 
rical : . . : To find the displacement of the output slider, x, 
that pivot, B is the perpendicular distance between the 
high pivot and the plane in which the output slider moves, x R 
ap- and x is the displacement of this slider from the tan 8 = ee — (4) 
the centerline of the mechanism. —- rs 
Referring to Fig. 1, it is evident that the relation 
ing-| between the crank angle @ and tne angle 8 can be 2 = Btan B= Brsine _ S8sne (5) 
: , A 
this| ©*pressed in these terms: A + rcos 6 dition 
ved, zsinB=—rsine. ee oe (1) r 
i be 
lete 
are 
s of 
Table 1—Values of Displacement Ratios (#/B) 
= Crank Angle @ (degrees) 
ic 
city Ayr 0 15 30 45 60 75 90 105 120 135 150 165 180 
that 8.0 0.0000 0.0288 0.0564 0.0812 0.1019 0.1168 0.1250 0.1248 0.1155 0.0970 0.0701 0.0368 
75 «©0000 «= «0.0806 «= («0.0598 «=_s«0.0861 = si.082)s«.1245——s«.1333°0s«i.1334 = s«1237 «=i. 041 =Ss«.0754 = (0.0806 
7.0 §©0.0000 «(0.0325 (0.0635—s(«0.0917Ss«.1154 = s«.13310s«.1428)=—s«0.1433=Ss«.1332_ss«éiA—(ti‘éiBS «0420 
65 0.0000 0.0678 «= s(O. 0.1237 «= 0.1420 s«0.1538 = s«.1548 00.1443 )=— «0.1221 (0.0887 = «0.0468 
6.0 0.0000 0.0371 0.0728 0.1054 0.1332 0.1548 0.1666 0.1682 0.1575 0.1336 0.0974 0.0514 
fos 5.5 0.0000 0.0400 0.0785 0.1139 0.1443 0.1677 0.1818 0.1843 0.1732 0.1475 0.1079 0.0571 
5.6 0.0000 0.0852 0.1574 0.1887 0.2000 0.2087 0.1925 0.1647 0.1209 0.0642 
40 = 00,0000 «(0.0473 = (0.0982 s«0.1358 = 0.1732 «0.2080 = 0.22220 (0.2277) = s0.2165 (0.1864 2=— «0.1876 = (0.0732 
45 0.0000 0.0521 0.1027 0.1502 0.1924 0.2268 0.2500 0.2582 0.2474 0.2147 0.1595 0.0853 
35 0.0000 0.0579 0.1145 0.1681 0.2165 0.2570 0.2857 0.2980 0.2532 «0.1898 = (0.1021 
mi 3.0 0.0000 0.0653 «= «0.1203 «(0.1907 si.2474 = 0.2064 «=—s(0.3833 (35248464 0.3084 = 0.2843 (0.1272 
29 0.0000 0.0669 0.1327 0.1960 0.2547 0.3058 0.3657 «= 0,3608 «= (0.3225 om 0.1338 
28 0.0000 0.0687 0.1364 0.3801 (0. 0.3379 (0, 0.1411 
2.7 0.0000 0.0706 0.1402 0.2075 0. 0.3264 0.3703 0.3957 0. 0.3548 0. 0.1493 
26 §=«©0,0000 «= «0.0726 (si«i.1443 = «0.2138 = (0.2794 0.4126 486 0.4124s«O.3736 sO, 0.1584 
25 0.0000 0.0747 0.1485 0.2205 0.2887 0.3501 0.4000 0.4310 0.4330 0.3060 0.1687 
24 0.0000 0.1581 «0.2276 «= (0.2986 0.4166 800.4511 0.4558 0.4177 0.3260 0.1805 
23 = 0.0000 0.1579 «= «0.2351 0=s«0.30938)=—s«O.3775——(iiéiKBKAT)=—ssO.4732—s«.4B1L (04439 0.1940 
22 0.0000 0.0817 0.1631 «0.2432 «= «0.3207 = (.8928 = «(0454 = 0.4976 «= 0.5004 = «0.4737 =. 748 (0.2097 
21 0.0000 «0.0844 s«0.1686 = ss0.2519 «0.3331 )0= «0.4005 )=—siA7G1 (0.5246 (0.413 0.4052 0.2282 
20 0.0000 0.0873 0.1744 0.2612 0.3464 0.4276 0.5000 0.5548 0. ase 
J 19 = 0.0000 (0.0908 «= 0.1808 coi Cees 0.5263 (O. 0.6186 ? 
0.0000 0.0936 0.1875 0. 0.5556 0. 0. 0.31038 
1.7 = 0.0000 = (0.0971 0.2937 0. 0.5882 0.6702 0. 0. os 
16 =©—0.0000 0.1008 )3= 0.2027 «(0.3065 = (0.4124 0.6250 0.7202 0. 0.7919 
1 0. 0.1050 «606.2113. 0.4330 0.6666 0.7782 0.8660 0. 0.4846 
14 (0. 0.1094 0.2206 0.4557 0.7143 0.8464 1, 
LEER RE SSS ee 
_ 21 o0000 860 0.3913 «00.5412, 0.9001 . 1.1483 1 ye on 
360 Me * All values are positive up to g = 180°, Values are symmetricalabout 180°, but are negative between 180 and 360°, See Fig. 2. 
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Fig. 5—Typical punched card used in calculating tabular values. This card is for the 15-degree position (columns 
1 to 3), for which sin@ is 0.25882 (columns 4 to 9) and cos@ is 0.96593 (columns 10 to 15). The particular A/r 
ratio here is 1.50 (columns 17 to 19). The three answers are found in columns 64 to 80, from which they can be 
printed with the aid of a tabulator. The printed tape can be rearranged as desired in convenient form as a table 


Table 2—Values of Velocity Ratios 








Ayr 0 15 30 45 60 75 105 120 135 150 165 180 
8.0 0.1111 0.1085 0.1008 0.0878 0.0692 0.0450 0.0156 —0.0179 —0,0633 —0.0876 -—0.1165 —0.1360 —0.1420 
75 @.1176 0.1150 0.1070 0.0936 0.0742 0.0488 0.0178 —0.0179 —0.0561 —0.0033 -—0.1249 —0.1463 —0.1538 
7.0 0.1250 0.1223 0.1141 0.1001 0.0800 0.0534 0.0204 —0.0179 —0.0592 —0.0997 —0.1345 0.1582 —0.1667 
65 0.1333 0.1306 0.1222 0.1077 0.0867 0.0587 0.0236 —0.0175 —0.0625 —0.1072 —0.1458 —0.1724 —0.1818 
60 0.1428 0.1400 0.1314 0.1165 0.0946 0.0652 0.0278 —0.0168 -—0.0661 —0.1157 —0.1502 —0.1892 —0.2000 
5.5 0.1538 0.1510 0.1422 0.1269 0.1042 0.0731 0.0330 —0.0154 —0.0700 —0.1258 —0.1752 —0.2222 
5.0 0.1666 0.1638 0.1549 0.1392 0.1157 0.0829 0.0400 -—0.0131 -—0.0741 —0.1376 —0.1949 —0.2353 —0.2500 
45 0.1818 0.1790 0.1701 0.1542 0.1300 0.0056 0.0493 -—0.0092 -—0.0781 -—0.1517 —0.2194 —0.2857 
40 0.2000 0.1972 0.1885 0.1728 0.1481 0.1122 0.0625 —0.0025 -—0.0816 —0.1686 —0.2509 —0.3111 —0.3333 
3.5 0.2222 0.2196 0.2115 0.1963 0.1719 0.1349 0.0816 0.0090 —0.0833 —0.1891 —0.2928 -—0.3707 —0.4000 
3.0 0.2500 0.2478 0.2507 0.2271 0.2041 0.1673 0.1111 0.0207 —0.0800 —0.3509 —0.4586 —0.5000 
29 0.2564 0.2543 0.2476 0.2344 0.2119 0.1754 0.1189 0.0358 0.0781 —0.2185 ~—0.3654 —0.4815 0.5263 
28 0.2631 0.2612 0.2548 0.2423 0.2204 0.1843 0.1275 0.0426 —0.0756 —0.2237 —0.3810 —0.5067 —0.5556 
2.7 0.2703 0.2684 0.2625 0.2506 0.2295 0.1940 0.1371 0.0505 —0.0723 —0.2289 3979 —0.5347 —0.5882 
26 8 O2777 0.2761 0.2706 «= «0.2805 )=—s«0.2393 = 0.2047 = («0.1479 = «0.0507 0.0680 —0.2340 —0.4163 —0.5660 —0.6250 
25 0.2857 0.2842 0.2793 0.2091 0.2500 0.2164 0.1600 0, —0.0625 —0.2388 —0.4364 —0.6012 -—0.6666 
24 0.2941 0.2929 0.2886 0.2794 0.2616 0.2293 0.1736 0. —0.0054 —0.2432 —0.4583 —0.6410 —0.7143 
23 0.3030 0.3020 0.2985 0.2004 0.2742 0.2436 0.1890 0.0971 0.0463 —0.2469 —0.4824 —0.6864 —0.7692 
22 03125 0.3117 0.3090 0.3024 0.2881 0.2506 0.2066 0.1143 —0.0346 —0.2493 -—0.5087 —0.7387 —0.8333 
22 0.3225 0.3222 0.320 O3154 0.3082 0.2774 0.2267 0.1347 0.0195 —0.2409 0.5376 —0.7996 —0.9091 
2.0 0.3333 0.3333 0.3326 0.3294 0.3200 0.2974 0.2500 0.1591 0.0000 —0.2478 —0.5693 —0.8714 —1.0000 
19 0.3448 8 «0.3452 0.3457 0.3448 + 0.3385 «= «0.3200 «0.2770 = «0.1887 = «0.0255 0.2414 —0.6087 —0.9573 —1.1111 
1.8 0.3571 0.3580 0.3600 0.3616 0.3501 0.3458 0.3086 0.2249 0.0592 —0.6407 —1.0818 —1.2500 
1.7 «0.3708 «=. BT1T_-—s«.3754 = «0.3800 = «0.8822 s«O.3753) «0.3460 = «0.2606 «= «1042S 0.2060 —0.6790 —1.1916 —1.4286 
16 0.3846 «= 0.3866 = (0.3923 0.4004 = 0.4082) = 0.4003 «= (0.3906 §= «0.3257 «= «0.1653 0.1648 —0.7159 —1.3567 —1.6667 
15 0.4000 04027 0.4107 0.4930 0.4375 0.4487 0.4444 0.3971 0.2500 —0.0965 —0.7440 —1.5738 —2.0000 
14 04166 0.4202 0.4308 0.4482 0.4709 0.4951 0.5102 0.4896 0.3704 0.0209 —O7451 —1.8698 —2.5000 
13 8 8=60.43848 «= 0.4393 «0.4531 (0.4764 = (0.5092) s0.5500 = «0.5817 s«0.6121Ss«O.5469 «= «2207 0.6682 —2.2912 —3.3333 
12 04545 0.4602 0.4777 0.5082 0.5536 0.6158 0.6944 0.7783 0.8163 0.6234 —0.3517 =—2.9045 —5.0000 
11 04762 0.4832 0.5052 0.444 = 0.6054 = 0.6957 = 0.8264 = 0.2087 = 0.1925 1.4303 © 0.8652 —8.4791 —10.0000 
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* Values are positive unless otherwise indicated, and are symmetrical, with signs unchanged, about 180°. See Fig. 3. 
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SUD ituting 6 = wt, Equation 5 





becomes 





B sin wt 


I-- — ° ° ° ° (6) 














— + Cos wt 
, 











» find the velocity of the output slider, the de- 
rvative of Equation 6 with respect to time can 


be taken 






- Se — 


A 
Bwo | — cos wt +1 | 
r 


5 at A ~ 
— + cos ot | 
r 


he acceleration of the output slider will be given 
bythe second derivative of x, or 


A A \*) 
Bw? sin wt -COS wt + 2 ( —— ) | 
d*x r r 
a —o = — — 


dt? A 
| — + cos ot | 
~ 


horder to increase the scope of application of the 
nsults and to simplify calculations, these equations 
an be reduced to a more convenient form by writing 





(8) 






A A \? 
sin 6 | ~ cos 6 + 2) = (=) ] 
a Tr Tr 
— —— a (11) 
Bo? A 3 
| =. + cos e | 
r 
It can be seen that the values of the right-hand 
side of Equations 9, 10, and 11 depend only on 6 
and the ratio A/r. Calculated results then can 
be easily tabulated, since only a two-dimensional table 
is needed. Furthermore, the system is symmetrical, 
so that if the results for 0 < @ < 180 are obtained, 
the results for 180 < @ < 360 will be symmetrical 
about the 180-degree position. 


USE OF TABULATED VALUES: TABLE 1 lists values 
of #/B for 15-degree crank positions from 0 to 180 
degrees inclusive, for values of A/r ranging from 
1.1 to 8.0. TABLE 2 gives the corresponding values of 
v/Bw and TABLE 3 gives a/Bw*. Since the mechanism 
is symmetrical, the values of «/B are symmetrical 
about 180 degrees, the values above 180 degrees 
having a sign opposite those below 180 degrees, as 
shown by the example in TABLE 4. The values of 
v/Bw will be symmetrical about 180 degrees, with 
signs identical for corresponding symmetrical posi- 
tions. The values of a/Bw? are likewise symmetrical 
about 180 degrees, except here again the signs below 














as follows: 
180 degrees are opposite those above 180 degrees. 
z sin 6 F The value of v is the product of the velocity ratio 
- r - = and Bw. The angular velocity is » =22N radians 
oe per minute, where N = revolutions per minute of 
A crank r. Therefore v = Bw = 2rNB feet per minute. 
cos @ + 1 Acceleration a is the product of the acceleration 
— (10) ratio and Bw?, angular velocity » being the same as 
7 Pe | in the foregoing; thus a = Bw? = B (2xN)? feet 
J J per minute per minute = ,8(2xN)?/60? = 0.01097 
¢a Table 3—Values of Acceleration Ratios (@/B w) 
Md ‘ Crank Angle 9 (degrees) 
0 15 30 45 60 75 90 105 120 135 150 165 180 
—0.0195 —0. —0.0603 —0.0818 1027 —0.1210 — "a, —0.1233 —0.0949 0.0519 0.0000 
—0.0201 —0. 0.0626 0.0854 0.1082 —oigse a oas0 ~Oaes ois —0.1040 —0.0571 0.0000 
an ten en “os rt aa ~eisst —o1zes —o.0nl: 0.0000 
0. a ~0. . ~ —0.1666 
—0.0216 —0.0445 —0.0607 0.0078 01278 —O1574 —o.1sis oleae Oise 01448 0.0808 0.0000 
—0.0455 —0.0720 —0.1022 —0.1358 —0,1098 —0.1991 — —0.2064 --0.1659 0.0000 
—0.0221 —0.0462 —0.,0740 —0.1067 —0.1442 —0.1840 —0.2202 = 03488 ~oa3T Toaee —0.1097 0. 
<Sene —o0us —o0n? —eine —Oiem —eaIet —S2rt cease CaaS Samet odes 
. oe —v. —0. 4 J > 
—0.0200 —0.0433 -0,0738 -—0.1150 —0.1700 0.4391 —0.3165 oases —0.4130  —0,3634 —0. 0.0000 
—0.0170 —0. —0.1111 —0.1737 —0.3647 —O. —0.5351 —0.4938 ~—0.3044 0.0000 
=obies —o-oses =R.degr | 0.1003 —0.1734 —0.2628 —0.3754 <0. —0.5673 —0.5301 Mi, 
asl 6G -eee eee Sean eter eat cee ce —0.6183 —0.3920 
—0.0128 —0.0301 ay ae —Sii00 ozs oso —oseer Oeste —0.6725 —0.4313 0. 
—0.0114 —0.0274 —0.0532 —0.0062 —0.1657 —0.2720 —0.4202 —0.5954 —0.7383 —0.7353 —0.4778 0.0000 
—0.0098 —0.0241 —0.0909 —0.1614 —0.2720 —0.4311 —0.6263 —0.7954 —0.8088 
—0.0079 + —0.0205 0.0845 —0.2704 —0.4413 —0.6593 —0.8602 -—0.8957 —0. 0. 
—0.0058 —0.0162 —0.0370 -—0.0765 —0.1476 --0.2667 —0.4502 . —0.9995 —0. 
—0.0084 —0.0113 —0.0296 —0.0670 —0.1374 -—0.2602 -—0.4571 —0.7316 —1. —1.1253  —0. 
—0.0007 -—0.0057 —0.0209 —0.0555 0.1242 ~+0.2500 —0.4607 -—0.7698 —1.117k —1.2797 —0.9203 
0.0025 0.0008 —0.0106 —0.0413 —0.1074 —0.2348 —0.4593 —0.8080 —1.2303 —1.4725 —1.0942 Seoes 
0.0061 0.0084 0.0015 —0.0242 —0.0857 —0.2126 —0.4501 —0.8436 1.3612 —1.7177 —1.3286 0.0000 
0.0103 = «0.0172: 0.0158 + =—0.0083 —0.0579 —0.1811 -—0.4292 —0.8720 —1.5113 —2.0364 —1.6568 0.2000 
0.0151 = 0.0275 = «0.0329 «= «0.0224 —0.0219  —0.1368 -—0.3900 —0.8849 —1.6801 —2.4604 -—2.1377 0. 
0.0207 = «0.0896 = «0.0533 «= «(«0.0542s«0.0246 «= 0.0741 —0.3224 —0.8660 —1.8593 -—3.0398 -—2.8864 0.0000 
0.0272 0.0539 0.0778 0.0934 0.0851 0.0145 —0.2095 —0.7840 —2.0193 —3.8506 0.0000 
0.0348 0.0706 0.1075 0.1426 0.1648 0.1411 —0.0226 —0.5751 —2.0671 —4.9916 
0.0487 «= «0.0907 = (0.1436 = 0.2044 «= «0.2709 Ss«0.3241 «0.2890 — 1019 —1.7089 —6.4342 —12.0951 0:0008 
0.0544 0.1147 0.1878 0.2833 0.4137 0.5935 0.8200 0. 0.1418 —6.3523 —29.3875 0.0000 
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are positive unless otherwise indicated, and are symmetrical about 180° but with signs changed. See Fig. 4. 






BN* feet per second per second. Values shown in 
TABLE 4 have been calculated for A = 15 inches, 
r = 10 inches, and B = 30 inches. This skeleton 
table shows the manner in which the signs change, 
and can be used to check the units. 

Figs. 2, 3 and 4 show plots of the displacement, 
velocity and acceleration ratios for three values of 
A/r. These curves have been plotted from data in 
TABLES 1, 2, and 3. The velocity curve is the slope 
of the displacement curve. From the curves shown in 
Fig. 2, it is evident that the slope is maximum at a 
value of 6 = 180 degrees as shown by Fig. 4. 


CONSTRUCTION OF TABLES: The tables were made 
using the facilities of the computing center at the 
University of Minnesota, Institute of Technology. 
The IBM calculating punch, available as part of the 
computing center facilities, offers an easy method 
of carrying out such calculations. TABLEs 1,-2 and 3 
were calculated by this method, using four-place sine 
and cosine tables. All results have been tabulated 
to four decimal places. 

Construction of such tables is easy in principle. 
The main time-consuming element in this particular 
problem is in setting up the program to be followed 
and in wiring the boards. The general procedure de- 
pends in part on the availability of the machines and 
other» faetors.. Such problems can perhaps best be 
carried out in a series of simple calculations where 
the results are punched on the cards and reused in 
later calculations. The degree to which this is done 
depnds on the complexity of the problem. In this 
example all information, together with intermediate 
calculations, was carried on one deck of cards; how- 
ever, it did require the use of most of the card’s 
eighty-column capacity. Fig. 5 shows a typical card 
and indicates the type of information on each card. 
















W 


120 rpm, » = 764 radiang/min) 
(inches) “Bo (ft/min) “Be? (tt/see) 
0 0400 0 © ae | 

caer iaat nest 


0.2113 

0.4330 «1.29900 §=- 0.4375 824.69 0.0542 21.401 
0.6666 1.99980 O.4444 837.69 —0.0741 —29,258 
0.8660 
0.7887 
0 











2.50800 0.2500 471.25 —0.8660 —341.94 
2.36610 —0.7440 —1402.44 —3.0898 —1200.28 
0 20000 —3770.00 0 0 
—0.7440 —1402.44 3.0398 1200.28 
—0,8660 —2,59800 0.2500 471.25 «(0.8660 = 341.4 
—0.6666 —1.99980 0.4444 837.69 0.0741 29.258 
0.4330 —1.29900 0.4375 = 824.69 —0.0542  — 21.401 
—0.2113 —0,63390 0.4107 774.17 —0.0306 — 15.638 
0 0 0.4000 754.0 0 0 


SESSEESSEses.l. 
f | 
i 











There are as many cards as there are separate values 
of 6 and A/r. 
Initially, a deck of cards for the variable A/r was 
made up. As many decks, having all values of A/r, 
were made up as there were values of 6 to be covered. 
Since this problem was symmetrical, only values of 
@ between 0 and 180 degrees needed to be considered. 
in this case. Lo 
Since 15-degree intervals of 6 were selected, thirteen 
complete decks having all values of A/r were made Pa 
up, each of which represented a particular value of 6. . 
The calculations of the various quantities can either Wi 
be carried out by using a complex board and a few® ,, 
steps or a simple board and several steps. When the Jic 
values are all calculated, they can be printed by use 
of a tabulator. These values can then be rearranged 
in a convenient form for use such as the tables in- 
cluded with this article. 





New Turbosupercharger Outperforms Predecessors} 


NEW turbosupercharger—the CH9—makes pos- 

sible power and economy performance exceed- 
ing that of any large powerplants flying today. Made 
by the General Electric Co. and rigorously tested on 
the Pratt & Whitney R-4360-C engine, the new turbo- 
supercharger utilizes a power cycle that simplifies 
the engine, at the same time adding more power. It 
eliminates the conventional geared supercharger, or 
impeller, and permits operation without clutches, 
gearings, or fluid disks. There are no mechanical 
connections between engine and turbo. 

The CH9 turbo handles up to 350 pounds of air per 
minute, compressing it to a pressure of 50 inches of 
mercury, absolute. With accessories, the unit weighs 
300 pounds. Engineering results from the actual test 
stand installation of the combined powerplant show 
32 per cent more .power in take-off and 20 per cent 
lower fuel consumption than with the present R-4360 
engine and its turbo. Average true airspeed can be 
increased substantially, depending on flight distance, 
due to greater power permitting flights at altitudes 
where turbulence and air drag are reduced. Along 


152 





with increased speed and power, specific fuel con-§ body 
sumption of 0.36-pound per bhp per hour can be re 
alized. Cabin air conditioning can be provided by 
the CH9 at altitudes up to 30,000 feet. 
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Simplify Tooling 





By Arthur F. Murray 
Works Manager 


Electrolux Corp. 
Old Greenwich, Conn. 







My ESIGN of spot weld- 
Locatin g D ed sheet steel as- 










de semblies is fre- 
é Parts quently limited by the dif- 
: ficulty of locating parts 
er 
ze Without accurately and quickly and 
he Jigs at low cost. Locating jigs 
ae of sufficient rigidity are 
od usually heavy and awk- 






ward to handle and must 

be continuously checked 

for wear. Their use can be 
entirely eliminated and production much accelerated 
by designing both the major and minor components 
of an assembly for self-location by means of depres- 
sions and by embossed locating buttons with match- 
ing locating holes or dimples in the mating piece. 

An example of this is the Electrolux vacuum cleaner 
body assembly shown accompanying. In the forming 
operations a number of semispherical projections are 
formed in the steel sheets. The forming operation 
Primarily embosses the stiffening ribs near the side 
edges of the sheet and the added locating bosses re- 
quire no extra handling and little extra tool cost. 
After the operation, the body upper half is rolled into 
the shape shown. 

Above and below the body upper half are shown 
the parts to be spot welded to the top and two of the 
four parts welded to the sides. It will be noted that 
tach part has two round holes of the proper diameter _ 
for locating over the bosses. This permits spot weld- 
ing to accurate location without use of locating fix- 

or jigs. 

At the bottom in the illustration is shown the body 

r half. Two small brackets, like one shown at 
the left, are located with bosses and holes, as are the 
Upper half parts. Four other brackets, for mounting 
the sleighs or runners, are located by depressions 
into which they are inserted for welding. Originally, 
*ach of these sleigh brackets was in two pieces, sepa- 
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rately located in a fixture. Redesigned as one piece, 
the brackets are flow fabricated: in a singe operation 
on a four-slide machine, as are most of the other 
brackets shown. 

The complete body before bonderizing and painting 
is shown at the center. The two halves, upper and 
lower, are welded together on a specially designed 
double automatic seam welder before the clips and 
brackets are spot welded to the body assembly. 
Elimination of the welding jigs in favor of the locating 
holes and bosses reduced the actual labor time of at- 
taching the eight brackets by some 34 per cent. 

Combining of the sleigh brackets into single stamp- 
ings and accurately locating in depressions without 
fixtures reduced the labor time for this operation 22 
per cent, exclusive of the saving in fabricating single 
brackets instead of separate half brackets. In addi- 
tion to the direct saving, the parts were more accu- 
rately located and much additional time was saved on 
the assembly line, both in ease of part locations and 
in reduced repair and rework time. 


T THE left in 
the accom- 
panying illus- 

tration is shown the 
original design (a 
conventional geomet- 
rical pattern layout 
of holes in the 
blanks) for a bulk- 
head which requires perforations for air flow. After 
blanking, the bulkhead is drawn into the shape shown 
at the extreme right. In the regular pattern of the 


Simplifying 
Die 
Design 
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original design the holes were kept small in size to 
minimize distortion in the subsequent forming. 

The shearing load of many small blanking punches 
was heavy, and limited capacity of available presses 
made it necessary to perform perforating and blanking 
in separate operations. Both die cost and labor cost 
were high. 

When it became necessary to rebuild the die, product 
and tool designers co-operated and found it possible to 
reduce the number of holes to approximately half the 
quantity by using larger sized holes, with no reduction 
in equivalent area, and to so arrange the hole layout 
as to avoid the ribs and highly stressed areas of the 
subsequent drawing operation. New hole layout is 
shown in the center of photo. 

The larger size of the ventilating holes reduced their 
total perimeter 33 per cent, and therefore reduced the 
shearing load sufficiently to permit combining the 
piercing and blanking in a single two-station die by 
stepping the punches in the piercing and the blanking 
stations so that the first and second stations’ cutting 
loads were not acting at the same instant. . 
Here is the operation sequence for both designs: 


Old Method 
1. Pierce in approximately 10-foot strips and stack 
on trucks 
Blank 
3. Draw and form to shape. 


New Method 
1. Pierce and blank (progressive die for coil stock) 
2. Draw and form to size. 


N 


The new design gives die runs four times as long as 
the original. Die cost was reduced approximately 0 
per cent and die upkeep $500 per year. Yearly saving 
in press room direct and indirect labor only was over 
$5,000 per year. 
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Gear Eccentricity 


. . » how to predict its ef- 
fect on angular displacement 





By Richard L. Thoen 


Development Engineer 
Mechanical Div., General Mills Inc. 
Minneapolis, Minn. 


OSITIONING a shaft within a certain angular 
i mana is a problem that often arises in the 

design of servomechanisms, mechanical comput- 
ing devices and instruments in general. When spur 
gears are employed as a means of positioning, one of 
the common sources of angular error is eccentricity 
of the gears. This is particularly true for gears of 
small diameter. 


When a high degree of positional accuracy is re- 
quired, the runout tolerance must necessarily be low 
in magnitude. Often practical limitations, such as 
bearing runout and inaccuracies in hobbing, establish 
a runout greater than that desired and the only 
alternative is to increase the gear diameters. On 
the other hand, the physical size of the unit may have 
a limiting space dimension and then, as in so many 























engineering problems, a compromise is in order. 
Thus, the advantage of being able to predict the 
magnitude of the angular error as a function of run- 
out becomes evident. 

This discussion illustrates a method of calculating 
the angular error due to eccentricity in spur gears. 
It follows that the backlash at any point is the dif- 
ference between the angular errors noted for clock- 
wise and counterclockwise rotations. A procedure for 
minimizing angular errors due to eccentric gears of 
the same frequency is given in the later part of the 
discussion. 

For simplicity, formulas will be derived for an 
eccentric gear mating with a concentric gear. When 
both gears are eccentric, the angular errors can be 
added algebraically. From Fig. 1, 


Nomenclature 





Units: length, inches; angles, 
radians unless otherwise noted) 
@ = Base circle radius 
b = Separation between gear center and axis of 
rotation 

ce = Actual center distance 

Co = Nominal center distance 

4c = Change in center distance 

N = Number of gear teeth 

P = Diametral pitch 

R = Total indicator reading 

8 = Angular error spread 

a = Instantaneous pressure angle 

aq = Nominal pressure angle 

8 = Angle formed by a line extended from the axis 
of rotation through the gear center and a 
line from the gear center to the origin of 
the involute in contact 

Angular displacement between the high points 
of two gears rotating at the same speed 
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Fig. 3—Error spread factor versus various - 


binations of runout in two gears i 
same speed and so mounted that the hi 
mesh simultaneously 


gz — a + g- 62 


where 


a 





a; 
o=(1+ )tan a — 4. 6, 
a 


a2 


i=—¢d tats — Bi 


Substituting Equations 2 and 3 in 1, 














ay, ay ay 
¢2 = — p+ (1+) 3+ $1 
a2 = - a2 
ay 
—(1+ ) (tan « ~ @) 
where 
( b, sin 
5 cee tet Cg meter nen meng 
Ve? + bi? — 2 cb; cos $1 
Co COS ag 
a = cos~! ( 





Vc* + by? — 2cb, cos ¢1 


Equation 4 represents the output angle ¢2 as 
tion of the known values. This expression 
output angle can be simplified since }b, is ver: 
less than c. By application of the binomial t 
and, in turn, the series expansion for the sin« 
tion 4 reduces to 

















points 


(2) 


(3) 


(4) 


(5) 


(6) 


func- 


for the 


much 
orem 
Hiqua- 


ay, ay, a; 
¢2=- p.- (1+ ) tan ag + (1 +— ) a 
2 a2 a 
ay, a + a2 dy sin (¢1 + a0) \ (7) 
+ “og tan a9 — ————_ 
ae Co ae COE ao 
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4—Error spread factor versus various com- 


where cy=c—b,. That is, it has been assumed that 
the center distance is such that there is no backlash 
when the high point of the eccentric gear is in mesh. 

If there were no eccentricity, the last term in 
Equation 7 would be absent. Therefore, it is this term 
that represents the angular error due to the eccentri- 
tity of the input gear. Since (a, + @2)/Cy = CO8a%, 
% = (N./2P)cosa, and 2b, = R,, the angular error 
can be expressed as 


P 
— Ry tan ag + R, (8) 


Ne N2 COS ao 


Ago = sin (¢; + ao) 





Examination of Equation 8 shows that the angular 
error consists of a constant value upon which is su- 
perimposed a sinusoidal quantity. Usually it is the 
total spread, S = 2(Adomar), that is of interest. The 
factor Adoma, can be found by setting ¢; = (3/27 — 
% in Equation 8. Then the runout tolerancé can be 
determined by solving for R;. 


No COS ag 


&, = — 
2P 1+ sina 








When the center distance is greater than cy + },, 
the additional spread due to the increase in center 


distance, Ac, can be found by setting ¢, = 7 and 
Ri = sc in Equation 8. 
8, = 4(Ac) a ee ee ee (10) 





4c 
2 


Incidentally, multiplying Equation 10 by the pitch 
radius, N,/2P, gives the familiar formula for pitch 


line back] lash, 2(Ac) tana. 
Similarly, for the case of an eccentric output gear 
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angular error versus intermediate 


2 eens 


and a concentric input gear, it can be shown that the 
angular error at the output shaft is 


P 
A¢d2 = — Se -aan — Be sin (¢2 — ao) (11) 


2 N2 COS ao 
and that the runout tolerance can be determined from 


No COS ao 


Rice... Sc. (12) 
2P 1+ sina 


R2 = 


Opposed Errors Minimize Deviation 


The angular error at the output shaft of a train 
of eccentric gears can be determined by applying 
Equation 8 or 11 to each gear, depending upon wheth- 
er the gear is an input or output gear, and then ad- 
ding all the terms algebraically. It can be seen that 
the gears which rotate at the same speed can be made 
to contribute their errors in opposition and thereby 
minimize the error at the output shaft. For example, 
when the center distances in Fig. 2 are such that 
there is no backlash when the high points of the 
mating gears are in mesh, 


1 (Ni +Ne 
Org ae (meen + By + Be 
2 P 
and 
1 N3+ N4 


Then, for the case in which input information is fed 
to gear 1 in both clockwise and counterclockwise 
directions, the overall spread at shaft 4 due to ec- 
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centricity in gears 2 and 3 will be 


P Nz 
Ss = —— 2( Ry + Re ) sin ay + 
N44 COS ag Ni, 


| ( SR )-2= RR (y+2a )+R22 )'+ 
2 cos § 


N3 2 Nz 4 
—m ) —2 v. Reo Rz cos (y- Zao) +R | ¥ 13) 
2 


N2 


Equation 13 passes through a minimum when the 
two conditions represented by Equations 14 and 15 
are met; that is, when 


y-—0. i : (14) 
and 


Nz cos 3ayg 
Rs = R2 
N. 2 COS ao 





Substituting Equations 14 and 15 in 13, 


— sin 2ap Re . (16) 


Smi = 4P 
min Sie 


Thus, for two gears rotating at the same speed, if 
the high points are mounted so as to mesh simultane- 
ously and if the runouts are proportioned correctly, 
the error spread will then be a minimum. 

A plot of Equation 13 is shown in Fig. 3 for the 
condition in which y = 0 and ag = 20 degrees. Fig. 
4 illustrates how the error spread increases when the 
high points do not mesh simultaneously. From Fig. 
4 it can be seen that about the same minimum will 
be obtained over the range of 0< vy < 40 degrees 
providing kK < unity. In the event that the center 
distances were greater than those stated at the 
beginning of the example, the additional error spread 
would be determined from Fquation 10. 

Equation 8 and 11 are useful for analyzing error 
data taken on gear trains. Theoretical curves can 
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be drawn or at least the peaks of the error curves 
can be located with respect to an arbitrary reference 
point on each of the gears. With a knowledge of the 
errors due to eccentricity it is possible to differentiate 
between eccentric errors and errors due to other types 
of gear inaccuracies. For example, it can be shown 
that a sinusoidal distribution of tooth spacing error 
is difficult to detect in a roll test; however, errors 
in tooth spacing would probably show up on an error 
plot. That is, the reference point would not agree 
with the peaks of the error curves and also a greater 
error spread than that calculated for eccentricity 
only would appear. 

It will be found that the fundamental relationships 
stated in Equations 8 and 11 can be manipulated to 
give an expression for the angular error produced 
by any combination of eccentric spur gears. 





They Say... 


“The engineer’s works are out in the open where all 
men can see them. He cannot deny he did it. The 
doctor’s mistakes are buried in the grave. The 
voters forget when the politician changes the alpha 
betical names of his falling projects. Trees «nd ivy 
cover the architect’s failures. The lawyers cai blame 


‘the judge or the jury. Unlike the clergyman, the 


engineer cannot blame his failures on the devil.”— 
HERBERT HOOVER. 

“Management skill known as standardization ¥ 
one of the most important reasons that we in the 
United States, despite our numerical inferiority, ©” 
look forward with some hope of the future. We must 
not wait until we are deeper in an emergency to 4° 
the job of standardization that still needs to be don 
in industry and government. The factors are * 
creasing against us as time goes on.”—BRIC. GEN. 
DONALD ARMSTRONG, U.S.A. (retired), president, U.S: 
Pipe & Foundry Co. 
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WEB GUIDING CONTROL 





..+ provides accuracy at high speeds 


By Stephen E. Amos 
Mechanical Research Engineer 
Mechanical Development Laboratory 
E. |. du Pont de Nemours & Co. Inc. 
Wilmington, Del. 


N HANDLING web materials, the best operating 

economics result when the largest practical size 

mill rolls are used at high web speeds. However, 
these increased sizes and speeds have made it more 
difficult to guide or track the web accurately through 
processing machines. In some operations it is neces- 
sary to hold the edge runout to tolerances of the 
order of +1/32-inch or less. This article covers de- 
velopment and testing of equipment for this purpose, 
Fig. 1, and is sufficiently complete to enable a designer 
to duplicate the work. 

In a recently considered web guiding installation, 
the combined unwinder stand together with mill rolls 
weighed more than three tons. The inertia and 
frictional forces inherent in a combination of this 
magnitude make it apparent that it would be im- 
practical to expect to hold the sway or runout of 
the web to close tolerances. Fig. 2 shows a graph 
of the relationship of lineal web speed to time of 
response. To hold the edge of the web to within 
+1/32-inch at a lineal speed of 1500 feet per minute, 
the speed of response would need to be of the order 
of %-second, based on a 3-foot span between un- 
winding roll and processing machine. Heavier masses 
would require more time to move and would decrease 
the response as shown by the graph. For example, if 
the time to effect movement of the mass were aa 
long as 1% sec, the lineal speed would be only 
100 fpm, emphasizing that to attain precise web 
guiding at high lineal web speeds, it is important to 
keep the over-all mass to be moved as small as pos- 
sible. Since the masses in question must be small 
to obtain precise guiding at high lineal web speeds, 
it is obvious that the solution of the problem lay in 
moving only the web to effect accurate guiding. 

A survey of patents shows many types of web 
shifting devices of this nature but none effectively 
shift the web promptly; most depend upon the web 
to go through the slow process of working its way 
oer by means of belt action, etc. Many types util- 
ze fingers and paddles running against the edge to 
actuate shifting devices, most of which require a 
relatively long span of web before and after the 
shifting roller to make them effective. 
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Fig. 1—Phototube pick- 

up for positioning a web 

guiding roller in an un- 
winding arrangement 


Due to the impractical nature of such devices and 
resulting hunting difficulties, these web guiders are 
not in much demand in the industry. Consequently, 
most web guiding has been done by shifting the mill 
roll directly, which has also been unsatisfactory. The 
reason for this is obvious from the graph, Fig. 2, 
wherein the movement of the massive mill roll and 
associated equipment would give speeds of response 
of the order of seconds instead of the necessary frac- 
tions of seconds to attain high lineal speeds. In 1916 
the first electrically operated and controlled mill roll 
shifter was patented. Many of these are in use today 
and are successfully operated at lower lineal speeds. 
Recent installations are equipped with electronic 
controllers, and are able to hold the sway to within 
+1/16-inch at approximately 500 fpm where the 
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transverse rate of runout is not great. the oncoming web, but will effectively and rapidly 

A light-weight offset pivoted web guiding roller shift the off-going part of the web transversely, the 
was developed in 1946 for this purpose as a result degree of shift of the web being a function of the 
of these findings and proved satisfactory as an ef- diameter of the roller. For large installations, two 
fective means for shifting the web of material. Fig. 1 small rollers would be used instead of the single 
shows such a roller together with an electric eye large-diameter roller to keep the mass of the compo- 
sensing element, electronic amplifier, and low-inertia nent parts as low as possible. 
motor arranged to shift the web guiding roller about In Fig. 3 is shown how the offset pivoted web guid. 
its offset pivot. In this way the movement of the ing roller operates to shift only the web of materia] 
roller about its offset pivot will have little effect on transversely. View A shows an unwinding web of ma. 
terial passing around a roller and then over the offset 
pivoted web guiding roller and around another roller 
into the process. The offset pivot axis of the roller 
is in line with the oncoming web to prevent the roller 
from shifting the web on the oncoming side. The web 
then makes an angle of 180 degrees around the roller 
and into the processing machine. The extent to which 
the off-going web will be transversely shifted when 
the roller is moved about its offset pivot will be ob- 
served to depend upon the diameter D. 

View B shows in plan view the web aligned at ¥. 
If the web, due to an unevenly wound mill roll, moves 
to. N, the guide roller is shifted about its offset pivot, 
as shown in view C, to realign the off-going edge to 
its original line at M. Fig. 4 illustrates the mechanics 
of how such an offset pivoted roller can rapidly and 
effectively move the web of material. The web of 
—= material—passing around the idler roller A, pivoted 

— roller B and the idler roller C—is laid in a straight 
| 2 line A’, B’, C’. Projection to A”, B”, C” shows the 
Time (seconds) web flat as represented by a strip of material. If the 
strip is pivoted at A” and moved to the position B”, 
C”’, the distance moved at C”’ is much greater than 























Web Speed (fpm) 









































Fig. 2—Elapsed time to correct for 1/32-inch edge run- uch & , 
out at various web speeds, based on a three-foot span the distance moved at B”’. Magnification of this 
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movement takes place when the pivoted web guide 
roller is operated, thus accounting for the rapidity 
with which the roller moves the edge of the sheet 
of material to correct for runout of the edge of the 
web. 

It will be evident that it would not be practical 
to shorten the length A” to C” and likewise lengthen 
B” to C” to increase the ratio of magnification, 
since a reasonable length of span is required to pre- 
vent throwing wrinkles in the on and off sides of 
the web. 

The offset pivoted web guiding roller used in the 
test was 6 inches in diameter by 36 inches in length 
and handled a %-inch total web runout, although 
runout corrections as much as 2 inches may be han- 
ded on larger installations by increasing the diameter 
D, Fig. 3. Where it may be desirable to control sway 
or runout of greater magnitude, the unwinding mill 
roll should be shifted by the use of a conventional 
web guider to keep the runout approximately within 
the range of the faster operating offset pivoted roller. 
Limit switches can be utilized from the offset pivoted 
roller to cause the mill roll to be shifted when neces- 
sary. A simple arrangement can be worked out for 
this purpose. 

Hydraulic and pneumatic controllers were first 
tried, but were only fast enough for operating the 
web guiding roller at approximately 600 fpm lineal 
web speed to remain within the tolerance of +1/32- 
inch, The slow actuation was due to the slower re- 
sponse of this type of equipment. However, effective 
antihunting was worked out and demonstrated using 
the pneumatic equipment. In particular, an integral 
antihunting device was used with the pneumatic con- 
troller that made a low-cost control effective for use 
with either mill roll guiding or with the offset pivoted 
web guiding roller for low lineal speeds. Hydraulic 
devices are inherently stable, and no hunting diffi- 
culties were experienced with this equipment. 



































Antihunt Devices Were Available 






To obtain precise web guiding at much higher 
lineal speed, it became apparent that control and 
actuating components having the lowest inertia and 
friction would be needed to operate the light-weight 
web guiding roller. In addition, effective antihunting 
would be required. Because the Armed Forces have 
made effective use of servomechanisms in fire con- 
trol apparatus, it was thought that satisfactory anti- 
hunt devices must have been developed. A search 
of the literature disclosed that low-inertia motors 
are used where high response is required and that 
some ingenious antihunt devices have been worked 
out, particularly for electronic circuits. 

An electronic circuit of conventional design was 
developed for testing and is shown in Fig. 5. It util- 
8 phototube sensing elements to drive a low- 
mertia type motor. Two photoelectric tubes form 
4 bridge, two tubes being required for use on cello- 
phane to cancel effect of birefringence and the effect 
of opaque mends passing the electric eye. Another 
advantage of two phototubes is the neutralizing effect 
of ambient and stray light as well as the reducing of 

Voltage variations. 
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The tubes are arranged for proportional response 
which has advantage over on-and-off sensing elements. 
Another advantage is the use of direct-current in the 
bridge which not only assures better stability and 
response but also permits use of better error-rate 


response. The remainder of the circuit is conven- 
tional. Alternating-current is introduced in the plate 
circuit of the 6SN7 tube of the bridge and is alternat- 
ing-current operated from there on. An improvement 
in this circuit would be to use Type 807 tubes for 
220-volt motor operation. 

Opaque mends on cellophane affect the two photo- 
tubes equally. When the two tubes and light sources 
are covered with oriented polaroids, light passes only 
when cellophane is interposed between the tubes and 
the light sources. Cellophane has the faculty of re- 
orienting light rays when they are cut off by polar- 
oids. One tube is located entirely within the web 
of cellophane and the window half covered by an 
opaque shutter. The other tube is located so that 
the edge of the cellophane half covers the opening. 

In this way equal amounts of light pass to each 
tube and no differential currents flow in the bridge 
circuit. Thereafter, any movement of the edge of 
the cellophane to cover or uncover the signal tube 
unbalances the bridge by letting in more or less light 
and causes a differential current to flow. When 
opaque mends pass both tubes simultaneously, pro- 
vided the system is in balance, the effect on each tube 
is again the same with no differential current flow- 
ing. The opaque mends made it appear as though no 
cellophane were between the light sources and the 
phototubes. 

When opaque materials were guided in the test 
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setup, no hunting difficulties were encountered. When 
cellophane material was employed, there was con- 
siderable hunting at first. This was due to the low 
signal level resulting from the use of polaroids with 
the phototubes. The hunting experience with cello- 
phane was overcome by using a feedback tachometer 
generator. This generator is driven from the outgoing 
side of the motor speed reducer to prevent overload- 
ing the low-inertia motor. Feedback from the gen- 
erator is connected into the cathode circuit to produce 
stability. Other means of feedback, current and volt- 
age from the motor windings, do not provide the 
necessary stabilization with this arrangement. 

Another difficulty encountered was 60-cycle vibra- 
tion of the armature of the low-inertia motor when 
the motor was at rest. This vibration proved to be 
difficult to damp out without adversely affecting the 
response. The most effective damping is accomplished 
by using a right-angle speed reducer to permit a 
slight degree of loose coupling into which the oscilla- 
tion could be dissipated. 

Two sizes of electronic amplifiers were tested, one 
driving a 1314-watt, low-inertia motor and a larger 
amplifier unit driving either a 25 or 50-watt, low- 
inertia motor. The accompanying tabulation shows 
the performance using a cellophane web. 

In all instances the total runout is held within 
+1/32-inch. At 625 fpm web speed, the transverse 
rate of runout for which the roller corrected within 











Maximum Web Speeds for Three Motors 








Low- Web Max. Edge Transverse 
Inertia Speed Runout Runout 
(watts) (fpm) (inch) (in. /min) 

13.5 625 + ys ee 

925 +qb 25 

25 1225 +s 40 

50 1430 + ws 22% 





ee 


the tolerance, is 68 inches per minute. At 925 fpm 
lineal speed, this same unit has a transverse rate of 
25 inches per minute. Maximum transverse rate of 
runout for the 25-watt, low-inertia motor at 1225 fpm 
is 40 inches per minute and 22.5 inches per minute 
for the 50-watt, low-inertia motor at 1430 fpm. It 
will be observed that these transverse rates of rup- 
out are much higher than those obtainable by other 
means, considering the close tolerance of +1/32-inch 
to which the edge of the web must be held. 

To attain high-speed web guiding, low-inertia con- 
ponents must be used throughout, as well as highly 
responsive control and sensing elements. If more 
power is needed, it must not be obtained at the ex- 
pense of response or the purpose will be defeated. 
Once the transverse rate of runout and the runout 
limits are known, the inertia of the components 
should be calculated to determine the response. It is 
also important to keep friction as low as possible and 
to avoid the use of components that would load the 
moving elements, lowering over-all performance. 


Fig. 5—Circuit diagram of edge control electronic system. Amplifier is designed for a 25 or 50-watt low-inertia motor 
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of 
om 
ite 
It 
ates of Ihree lypes 
ler 
ch 
m- 
ly By H. D. Conway 
wre Professor of Mechanics 
X- Cornell University 
od. Ithaca, N. Y. 
wut 
its 
is 
nd IMPLIFIED analyses of thin plates of several The bending stress S, at the center of the plate in 
he shapes and sections and different loading condi- the X direction is 
tions, are presented in this article. Designa- - 
tions, factors analyzed, and specific conditions for 5S. = Ke $ 
these cases are as follows: H? 
1. Stretched Rectangular Plate: Deflection and stress where K, is a constant, plotted in Fig. 3. The bend- 
in a simply supported, uniformly surface loaded ing stress 8, at the center of the plate in the Y direc- 
‘or rectangular plate subjected to uniform tensile tion is 
force along two opposite edges 
2. Stretched or Compressed Circular Plate: Deflec- g.=K qB? 
tion and stress in a uniformly loaded circular plate . oH 
subjected to radial tensile or compressive forces 
completely around the rim. Edge clamped and where the constant K; is plotted in Fig. 4. 
edge simply supported are considered The maximum resultant stress in the X direction at 
8. Tapered Circular Plate: Stress in a circular plate the center of the plate is then (P/H) + S, and is 
tapering linearly outward, clamped at an inner di- tensile, while that in the Y direction is 8,, tensile or 
a 
‘ For certain values of A/B and P/P,, the maximum 
Solutions can be obtained rapidly from graphs or bending stresses do not occur at the center of the 
_l data included in each of the following sec- plate.2 However, for the range of validity of the 
ons, . 


Fig. 1—Loading conditions for a rectangular plate 
Stretched Rectangular Plate: Data for the method which is both stretched and uniformly surface loaded. 
sutlined here for plates such as shown in Fig. 1 have Plate is simply supported 
































obtained from the small-deflection theory of | 
Dlate bending. Therefore, the method is subject to a 
the limitation that the maximum deflection must not a + i | 
&xeeed about one-half the plate thickness. The com- ’ : . : 7 egy 
blete analysis has been presented elsewhere by the Tg, * ¢ % ” ei! @® 
author. The maximum deflection Wy, occurs at the — + ee + + + -f & 
mar —_—— om 
center of the plate and is given by : = x - P ‘| 
Wmar = Ki = ees: H 
a a i Se ee ee 
Where K, is a constant, shown plotted against the —|- |— 
date side ratio A/B for various values of P/P, in ECR 
2. Other terms are defined in the Nomenclature. a A — | 











"References are tabulated at end of article. 
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plate with tensile end load are as follows: length 4 












































































































































































































st 
Data Sheet = 37.5 inches, width B = 25 inches, thickness H - [gy 
0.25-inch, pressure q = 2 psi, tensile load P -- 2000 i 
, lb per inch, modulus of elasticity ZH = 30,000,000 psi, 
graphs (in terms of ratio of maximum deflection to mS ratio» = 0.8 . PS Bf ps 
plate thickness ) and for practical values of A/B and Flexural rigidity D is first calculated: | 
P, the maximum stress computed is sufficiently ac- » 
i ; EH3 rt) 
curate for design purposes —_ = 42,980 Ib-in. od 
EXAMPLE: The following example illustrates how 12(1 — ?) Th 
the graphs may be used. Data for a rectangular rad 
_ 4m°2D _ 473(42,930) rad 
r= —* rs = per in. I 
ac 
mu 
P 2000 
= = 0.74 
Pr 2710 
By interpolation from Fig. 2, the constant K, is 0.053, 
0.10 The 
« or 
m lar 
‘ qB* 2 (25)4 
D Winax — Ky = 0.053 — <= 0.0883-in. 
€ 0.08 EH3 30,000,000 (0.25) 3 
© 
c Since W,,q,/H = 0.35, the results appear to be with- 
Sooe6 in the range of validity of the theory. For 
> By interpolation from Figs. 3 and 4, the constants j eng 
2 K, and K; are 0.168 and 0.288, respectively. Hence, j bem 
0.04 the maximum bending stresses at the center of the 9 Y. 
plate are Sas 
beca 
B2 2(25)2 
a8" — 0.168 7” — 3360 psi buck 
H?2 0.252 in th 
| EB 
_| = plate 
3 4 qBe 2(25)2 . 
Plate Proportions, 4/8 &, = Se = O558 0.252 5760 psi radi 
Fig. 2—Plate proportions versus deflection constant for Since the longitudinal direct stress in the X direction 
stretched rectangular plate is 2000/0.25 = 8000 psi, the maximum resultant 
Fig. 3—Plate proportions versus X-direction stress con- Fig. 4—Plate proportions versus Y-direction stress con 
stant for stretched rectangular plate stant for stretched rectangular plate - 
ie es Oats 2 peo Oe ‘i 
| 
B: 
ae ‘s i 0.7 4 a 
} h . 
03 06 Pe 
N » " 
*< « a: 
5s Ss 05 ;. : 
§ § . 
¥0. » 0.4 q- 
2 2 h= 
rr) a 
8 s 03 K- 
a ry 0.2 
»~ P, = 
| q= 
0. R= 
| | | | 8 = 
O | O | wa Z Ww- 
2 3 4 2 3 ’ y= 
Plate Proportions, 4/8 Plate Proportions, A/8 
>, 
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stress in the X direction at the center of the plate is 
3000 + 3360 = 11,360 psi, tensile. The maximum 
resultant stress in the Y direction is, of course, 5760 
psi, tensile or compressive. 






Stretched or Compressed Circular Plate: Results 
for plates shown in Fig. 5 have also been obtained 
from the small-deflection theory of plate bending. 
The analysis involves ordinary Bessel functions for 
radial compression and modified Bessel functions for 
radial tension. 

EpcE CLAMPED: For a uniformly loaded plate with 
a clamped edge and with zero radial load, the maxi- 
mum deflection W is 











qR* 


64D 






The maximum bending stress S acts radially at the 
camped edge and is given by 


R \2 
S = 0.75 (—) 
. H 


For radial compressive or tensile loading P per unit 
length of circumference, the maximum deflection and 
bending stress are denoted W,,,, and S,,,,, respective- 
ly. Graphs showing the variation of W,,,,/W and 
Sa2e/S with CR are plotted in Fig. 6. These graphs 
become asymptotic to a line CR = 3.832 representing 
buckling of the plate. The maximum resultant stress 
inthe plate is (P/H) + Soo. 

EDGE SIMPLY SUPPORTED: For a uniformly loaded 
plate with a simply supported edge and with zero 
radial load, the maximum deflection W is 







nts 
ce, 
the 
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OA qR* 
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Nomenclature 








4 = Length of side of rectangular plate parallel to P, 
inches 

4= Outside radius of tapered circular plate, inches 

B= Length of side of rectangular plate perpendicu- 
lar to P, inches 

b= Inside clamped radius of tapered circular plate, 
inches 


C= yP/7D (circular plate) 
D= Flexural rigidity = E H%/12 (1 — »2), Ib-in. 
£= Modulus of elasticity, psi 
F= Total load applied axially along outside edge of 
tapered circular plate 
# = Thickness of rectangular or circular plate, inches 
h= Maximum thickness of tapered circular plate, 
inches 
K= Constant 
P= Load per unit width of rectangular plate or per 
unit length of circumference of circular plate, 
lb per inch 
Pe=4 7*D/B2 (rectangular plate) 
q= Pressure normal to surface, psi 
R = Radius of circular plate, inches 
8 = Bending stress, psi 
W = Deflection, inches 
”= Poisson’s ratio 
> Le 






























MACHINE Design—September 1051 








Plates 





Fig. 5 — Right — 
Loading conditions 
for a circular plate 

which is th 7 
stretched or com- ~AQ wa 
pressed and _ uni- 
formly surface 
loaded with edge 


clamped or edge 
yee * supported < on 


P 
(Ib perin) 


™. 


Fig. 6 — Below— 
Load - size factor 
versus deflection 
and stress ratios for ; came 
circular plate with 


edge clamped 
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Fig. 7—Below—Load-size factor versus deflection and 
stress ratios for stretched or compressed circular plate 
with edge simply supported 
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Data Sheet 


The maximum bending stress occurs at the center 
of the plate and is given by 


3(3 + Pv) (=) 
8 


H 


For radial compressive or tensile loading P per unit 
length of circumference, the maximum deflection and 
bending stress are denoted W,,,, and S,,,,, respective- 
ly. Graphs showing the variation of W,,.,/W and 
Snor/S with CR are plotted in Fig. 7 for a value of 
Poisson’s ratio » equal to 0.3. These graphs, prac- 
tically coincident over the range of CR considered, 
are asymptotic to a line CR = 2.05 representing buck- 
ling of the plate. The maximum resultant stress in 
the plate is (P/H) + Smaz- 

EXAMP8ES: The following problems illustrate how 
the graphs may be used. Data for a plate with edge 
clamped and with tensile radial load are as follows: 
radius R = 15 inches, thickness H = 0.25 inch, pres- 
sure q = 4 psi, tensile radial load P = 800 lb per inch, 
modulus of elasticity E = 30,000,000 psi, Poisson’s 
ratio » = 0.3. 

Flexural rigidity D is first calculated: 

EH? 


= —__—_—_—__- = 42,930 Ib-in. 
12(1 — v2) 


Hence 


ta 800 
CR = Ry— = 15 {——— = 2.05 
D 42,930 


Hence, from Fig. 6, for a tensile radial load, 





Ww 8 
—_™* = 0.76 and —_—. = 0.86 
Ww 8 


Now 
qR* 4(15)4 


—5s = —________ = 0,0737-in. 
64D 64 (42,930) 


R \? 15 \? 
8 = 0.75 ¢ y = 0.75(4) (——.) = 10,800 psi 
H 0.25 


Hence 


W max = 0.76(0.0737) = 0.056-in. 


Smax = 0.86(10,800) = 9290 psi 


The maximum resultant stress occurs radially at the 
clamped edge and its magnitude is 


P 
H a B mez 3200 + 9290 = 12,490 psi 


This stress is tensile. Since W,,,,/H = 0.056/0.25 = 
0.224, the small-deflection theory is valid. 

For a plate with edge simply supported, assume 
the same data as for plate with edge clamped except 
that pressure q = 2 psi. Values of flexural rigidity D 
and CR are the same as before. From Fig. 7, and 
for a tensile radial load, 
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Now 


= 0.150-in, 





4 qR* _—_—_—‘5.3(2) (15)4 
1+»r/ 64D  1.3(42,930) (64) 


ga 38+”) ( R )’= 3 (3.3) (2) ( 15 )’ d 
— a= i gee ~ 025/  “l0p 
Hence line 


II 


Wimax = 0.5(0.150) = 0.075-in. 


Smar = 0.5(8910) = 4455 psi 


The maximum resultant stress occurs at the center, 
and its magnitude is 


P & 
zr + Smaz = 3200 + 4455 = 7,655 psi 


This stress is tensile. Since W,,,,/H = 0.075/0.25 -B i. | 
0.300, the small deflection theory is valid. 


Tapered Circular Plate: In a recent paper® it wa 
shown that the problem of calculating the stresses itfM for 
a circular plate tapering linearly towards its outer 
edge and bent by any axially symmetrical system of 
loading, may be solved if the value of Poisson’s ratio 
for the material is assumed to be 1/3. This value 
Poisson’s ratio gives sufficiently accurate results fo 
most cases of metallic plates. the 

This section presents data for two cases of plates or . 
in which the inner edge is clamped, the outer edge iif may 
free, and when the loading is uniformly distributed for 
over the plate surface or uniformly distributed and 
along the outer edge. Full details of the method of the 
calculation for these and other cases are given in the E 
paper previously mentioned. tom 

SURFACE LOADED: In Fig. 8 are shown the distribu for 


tions of radial stress S, and circumferential stress 5 aroy 
four 


BERBZe 


Fig. 8—Loading conditions and typical stress-constal o¢ 4) 
distribution curves for a special case of a tapered cry 
cular plate subjected to a uniformly distributed sut the 

face load thes 
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Fig. 9—Same case shown in Fig. 8 except that the load 
is uniformly distributed around the outer edge of the 
tapered circular plate 


for a uniformly loaded plate with a specific taper and 
in which the outer radius @ is four times the inner 
radius b. It will be seen from this figure that the 
maximum stress acts radially at the inner clamped 
edge. Calculations of the radial stress at this point 
have been made for three cases in which the ratio of 
the outer to the inner radius of the plate a/D, is 2, 3, 
or 4 and the results are given in TABLE 1. These 
maximum radial stresses are compared with those 
for corresponding plates having constant thickness 
and the percentage increases in the stresses due to 
the effect of the taper are also given in TABLE 1. 


EDGE LOADED: In Fig. 9 are shown the distribu- 
tions of radial stress S, and circumferential stress S, 
for a plate carrying a load uniformly distributed 
around the outer edge and with the outer radius a 
four times the inner radius b. The maximum stress 
acts radially at the inner clamped edge. Calculations 
of the radial stress at this point have been made for 
the three cases in which the ratios of the outer to 
the inner radii, a/b, are 2, 3, and 4. Results for 
these cases and comparative data for constant thick- 
hess plates are given in TABLE 2. 
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Plates 


EXAMPLE: A plate tapers linearly from a thick- 
ness of 1 inch at its inner clamped edge of 5-inch 
radius to a thickness of 0.4-inch at its outer free 
edge of 20-inch radius. Find the maximum stress in- 
duced by a uniformly distributed load of 10 psi. It 


Table 1—Comparison for Distributed Load 











Plate EK, 
Proportions Tapered Const. Thick. Increase 
a/b Plate Plate (per cent) 
2 1.054 1.036 z9 
3 2.213 2.140 3.4 
4 3.130 2.989 4.7 





Table 2—Comparison for Edge Load 











Plate KE, 
Proportions Tapered Const. Thick. Increase 
a/b Plate Plate (per cent) 
2 0.763 9.748 2.0 
3 1.285 1.195 7.5 
4 1.717 1.501 14.4 





will be observed that this plate has the same taper 
as that for which the data have been compiled. From 
TABLE 1, 


a2 10(20)?2 
: = 3.130 Ba eel 





Smax = Ky, = 12,520 psi 

Assume that the same plate is subjected to a total 
load of 10,000 lb uniformly distributed around the 
free edge of the plate. From TABLE 2, 


= 17,170 psi 





F 
S maz — Ks = 1.717 
h2 
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EVERY ENGINEER is interested in advancing his status. 


Is Technical Proficiency Enough? 


Sometimes 


this advancement requires an increase in technical proficiency. Some- 


times it depends on other, more personal factors. 


Recently, the 


American Society for Engineering Education invited key men from 

industry and education to discuss the question, “What do we expect 

of an engineer?” The answers in the accompanying abstracts are 
varied and highly interesting 


Design Engineering 
By W. E. Johnson 


General Manager 
Nucleonics Department 
General Electric Co. 
Richland, Wash. 


HE TERM Design Engineering 

is used with such completely dif- 
ferent meanings that it is necessary 
for each author on the subject to 
define accurately what he means by 
this term. In this particular paper, 
the term Design Engineer is used to 
denote that field of activity in an 
organization which assumes the full 
responsibility for the design, devel- 
opment and quality control of a man- 
ufactured product. This definition ex- 
cludes other engineering functions as- 
sociated with the manufacturing and 
engineering industries, such as those 
of the application engineer, the sales 
engineer, field service engineers, man- 
ufacturing engineers and some others. 
It will be noted that this definition 
is much broader than that which 
places a man on the drafting board. 
FUNCTIONS OF THE DESIGN ENGI- 
NEER: It is not feasible in any one 
paper to discuss fully the very wide 
range of functions that may be per- 
formed by the design engineer. For 
the purposes of this paper, it will be 
restricted to the functions of a de- 
sign engineer in that part of indus- 
try which manufactures industrial 
apparatus and consumer products, 
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such as appliances and automobiles. 
Recognizing the limitations of this 
discussion, the functions of the de- 
sign engineer in certain segments of 
the manufacturing industry may be 
itemized as follows: 

Creation and Development of New 
Products: Any manufacturer produc- 
ing a product for sale is faced with 
the realization that ultimately his 
product may become obsolete and be 
replaced by some other device which 
will perform the same function at 
lower cost or perhaps perform a 
broader range of functions. He is 
also faced with the prospect of sea- 
sonal or variable demand for his 
product. 

Here the function of the design en- 
gineer is quite clear. It is his job 
to conceive ideas for new products, 
to evaluate the discoveries of funda- 
mental research and translate those 
discoveries into practical applications 
in new products. It is his job (with 
the help of market research analysts) 
to evaluate the economic worth of a 
proposed new product, to estimate its 
cost, its performance, its life, and to 
analyze the advantages that will ac- 
crue to the customer by its purchase. 

As to the detailed functions to be 
performed, it is obvious that any in- 
dividual may have a very narrow 
function or a very broad one. De- 
pending upon the individual’s apti- 
tude and ability, he may have a very 
minor job in the drafting room, or 
he may be a highly technical man 
specializing on some one subject. On 
the other hand, the individual may 






be directing the entire engineering 
and drafting organization. 

Preparation of Drawings and Spe- 
cifications: While the preparation of 
drawings and specifications may in 
some cases be a distasteful chore 
without the apparent glamour of de- 
velopment work, it must be recog- 
nized that a factory cannot produce 
the product without detailed speci- 
fications. 

The specification of materials, the 
metallurgical properties, and the fi- 
nal shape and surface conditions of 
those materials is the ultimate re 
sult of our engineering. The making 
of these drawings and the writing 
of specifications is only part of the 
story. When the job is properly done, 
it usually represents many, many 
hours of conferences with planners, 
factory specialists, tool designers, 
quality control experts, vendors, and 
others before the drawings and spe 
cifications represent a finished job 
that the factory can use. 





. . . it is his job to conceive 

ideas, to evaluate discoveries 

and to translate them into prac- 
tical applications 


Control of Quality: It is fairly com 
mon practice to divorce the formal 
quality control function in the fac 
tory from the engineering division 
As a matter of fact, practices in dif 
ferent manufacturing organizations 
vary quite widely. One fundamental 
however, must be recognized: it ® 
not possible to get more quality out 
of a product than has been designed 
into it in the first place. In ths 
sense the design engineer performs 
the first and most important fune 
tion in control of quality. 

Design and Development of Tools: 
The term production tools or “eng* 
neering tools” includes the specialized 

(Continued on Page 210) 
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Graphited Bronze Bearings 


Bronze Bearings Inc., 544 North Ave. E., Cranford, N. J. 


Style: Sleeve; graphite-impregnated. 

Size: % to 24 in. ID, 25 in. max OD; lengths to 24 in. 

Service: Constant film of graphite lubrication; tem- 
peratures to 450 F. 

Design: Cast bronze bearings with channels impreg- 
nated under pressure and heat with pure graphite 
and special binder; graphite impregnation on ends 
for thrust lubrication; style and size to specifications. 

Application: Heavy static bearing loads; liquid-im- 
mersed bearings; high-temperature applications. 


For more data circle MD 1, Page 189 
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Air Flow Switch 2 


Coral Designs Div., Henry G. Dietz Co., 12-16 Astoria 
Blvd., Long Island City 2, N. Y. 


Designation: Cat. 113. 
Style: Moving vane; snap-action 
Switch. 
Size: 2% in. long x 2 in. wide x 1% in. high; %-in. 
mounting stud extends 1% in. from side of case. 
Service: Actuates on air-flow failure when air pres- 
Sure falls below set operating pressure down to 0.2- 
in. water (static) min; normally-open switch rated 
_ 5 amp, 250 v, a-c only; switch approved by UL. 
| Design: Stainless steel vane travels in duct; mount- 
ing stud contains air intake hole; most machine 
parts brass, cadmium-plated; sheet aluminum case. 
ation: Guarding against air-flow failure in air- 
conditiong, refrigeration, and _ electronic tube 
forced-air cooling equipment. 


‘ = 


For more data circle MD 2, Page 189 








| Fan Hub 


Lord Mfg. Co., Erie, Pa. 


Style: Rubber sandwiched between mounting washer 
and hub. 

Size: 1% in. diam x 1 in. long; 0.064-in. shaft diam; 
three 0.191-in. mounting holes. 

Service: Isolating motor noise from fan blades; han- 
dles fans to 20 in. diam. 

Design: Aluminum washer, riveted to fan blades, is 
bonded to neoprene flexing element of proper stiff- 
ness to insure fan stability and vibration isolation; 
neoprene element is bonded to zinc die-cast hub 
which attaches to motor shaft; socket-head set 
screw. 

Application: Air conditioners, blowers. 


For more data circle MD 3, Page 189 


Reversing Gearmotor 
Acro Mfg. Co., Columbus 16, Ohio 


Designation: Crise model AD. 

Style: Package shaded-pole motor, gear train and con- 
trols. 

Size: 5 in. high x 3}% in. wide x 1% in. deep; output 
shaft extension 1% in. 

Service: Rotation at 2, 7%, or 27 rpm with torque 
to 10.0 lb-in.; built-in low-voltage control circuit 
starts, stops and reverses motion; internal stopping 
pins available to limit motion from 90 to 270 deg; 
motor can operate at continuous stall without burn- 
ing out; adapters available for line-voltage conduit 
installations. 

Design: Aluminum die-cast housing; tool-steel output 
shaft; lifetime-lubricated bearings. 


For more data circle MD 4, Page 189 
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Variable-Speed Drive 


Speed Selector Inc., 118 Noble Ct., Cleveland 13, O. 


Designation: Countershaft drive. 

Style: Assembly of countershaft stand, adjustable mo- 
tor support and slide rods. 

Size: Approximately 235 in. long x 26% in. wide x 
10% in. high. 

Service: Variable speed up to 8:1 ratio with assembly 
(3), below, 64:1 with assembly (4) below; 2 to 15 hp. 

Design: Assembled in four ways—(1) sliding motor 
base, (2) sliding motor base with integral or pillow- 
block countershaft, (3) fixed motor base with “fixed- 
center” variable-pitch sheaves on countershaft and 
motor, (4) compound drive using four variable-pitch, 
fixed-center sheaves; used with 7 or 8-in. single or 
double-groove sheaves; motor frame size to NEMA 
326; control mounted as desired, adaptable for re- 
mote; sealed ball-bearing countershaft. 


For more data circle MD 5, Page 189 


Subminiature Relays 6 
Allied Control Co. Inc., 2 East End Ave., New York 


me Be Be 


a4, 


Designation: MHB, MHA. 

Style: Hermetically sealed; 2, 4, 6-pole, double-throw. 

Size: 6-pole, 1; in. diam; 4-pole, ls, in.; 2-pole, %- 
in.; seated height, 1% in. 

Service Operating-temperature range—MHB, —55 to 
+85 C, MHA, —65 to +200 C; withstand vibration 
of 10g, shock of 30g of 10 millisec duration; her- 
metically sealed for operation to 70,000 ft altitude; 
coil voltage, 26.5 v d-c; coils will withstand over- 
voltage of 23% for 8 hr; will operate at 18 v d-c, 
release at 13 v d-c after exposure to limiting con- 
ditions of voltage or temperature stated above; 
power, less than 1 w; contacts rated 2 amp non- 
inductive at 28 v d-c; life expectancy, over 1 mil- 
lion operations; contact-circuit resistance, less than 
0.2-ohm; meet requirements of USAF Spec. MIL- 
R-5757. 


Application: Aircraft, airborne equipment. 


For more data circle MD 6, Page 189 


Designation: 9 BM, 20 BM. 

Style: Package air motor and Bendix drive. 

Size: 9 BM, approximately 17 in. long x 6 in. wide x 
7 in. high, weight, 40 lb; 20 BM, approx. 23 in. long 
x 11% in. high x 8% in. wide, weight, 103 Ib. 

Service: For starting diesel or gasoline engines up 
to 3500 cu in. piston displacement, using air or 
natural-gas pressures from 40 to 140 psi; 9 BM 
develops up to 16 hp, requires 7 cu ft air per start; 
20 BM develops up to 41 hp, requires 16 cu ft per 
start; right or left-hand rotation. 

Design: Five-vane rotary air motor drives Bendix 
drive; air motor has hardened-steel rotor, hardened 
wear-resistant alloy cylinder, bronze end-plates; ball 
or roller bearings; Bendix housing can be rotated 
on gear case or gear case rotated on motor housing 
to clear engine projections. 

Application: Engines used in lumbering, petroleum, 
mining, marine, heavy-construction and power fields. 


For more data circle MD 7, Page 189 


Power Rheostats 8 


P. R. Mallory & Co. Inc., 3029 E. Washington St., In- 
dianapolis 6, Ind. 


Style: Round; ribbon-wire wound. 

Size and Service: 50-w, 75-w, 100-w, 150-w models 
have 32 sizes ranging 0.5 to 10,000 ohm total re 
sistance; 225-w, 300-w, 500-w models have 25 sizes, 
1 to 2500 ohm total resistance; %-in. diam shaft; 
%-32 externally threaded mounting bushing with 
fs X ¢b-in. hex nut; 

Max, Current (amp) Steps 
Model (smallest, (smallest, 
(watts) largest size) largest) 


50 10.00-0.07 25-680 
75 12, 20-0.09 26-660 
100 14.20-0.10 30-840 
150 17.30-0.12 28-1050 
225 15.00-0.30 52-660 
300 17.30-0.35 48-775 
500 22.40-0.45 73-975 


Design: Vitreous enamel core; hinged spring-loaded 
contact arm. 


For more data circle MD 8, Page 189 as 
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Corrosion of Bearings-! 


LL bearing materials should be fabri- 

cated to meet requirements of corro- 
sion resistance. These requirements are of 
two distinct types. Corrosion resistance 
prior to installation and corrosion resist- 
ance after installation. 


Prior to installation, bearings may corrode 
during shipment or in storage. The corrod- 
ing medium usually is water or water 
vapor due to occasional exposure to high 
humidity or actual condensation of water 
where cold metal is brought into a warm 
rom under such conditions that the 
temperature of the metal is below the dew 
pint. In some rare cases corrosion may be 
caused by certain gases present in the 
atmosphere. These instances should be 
given individual study in order to arrive at 
the proper preventive. The resistance of 
the bearing metals to corrosion due to 
water or prior to installation is of a differ- 
ent order than corrosion resistance under 
operating conditions. In this first treatise 
we will limit the discussion to the former. 


The approximate tendency to corrode in 
the presence of water is shown in figure 
No. 1, under room temperature condi- 
tions. Steel is the most sensitive of all the 
materials used and precautions have to be 
taken to protect the steel against rusting. 
The amount of protection required de- 
pends on the expected time of exposure to 
atmospheric conditions. If steel-backed 
bearings are to be placed in service shortly 
after manufacture, then a light film of oil 
wil suffice. For periods of protection up 
tosix months an electro-deposit of tin or a 
heavier oi] coating is used. For periods of 
Protection up to two years an electro- 
deposit of tin, plus a light grease is used. 
For longer periods or for overseas ship- 
ment a heavy grease is often used. 





An excellent example of resistance to corrosion is this old bronze 
anchor recently dredged up from Monterey Bay, California, 
where it had lain in salt water for over 300 years 


A protective oil is required for lead-base 
babbitt for storage periods longer than 
six months. 


Both steel and lead-base babbitt are char- 
acterized by pitting when corrosion due to 
water vapor takes place. A few pits will 
not harm either of these materials but 
extensive corrosion may result in unde- 
sirable dimensional changes. 


Copper-lead will corrode because the lead 
phase is exposed but the lead is isolated in 
small areas and not subject to the more 
extensive attack of lead-base babbitt. 


Tin base babbitt, bronze and aluminum 
may stain on exposure to the atmosphere 
but damage due to corrosion under these 
conditions is practically unknown. 


Relative Comparison of Corrosion 


STEEL RS << A 


LEAD BASE 


COPPER LEAD gues 


TIN BASE anaes 
BRONZE — 
ALUMINUM gy 


Fig. 1 Tendency of bearing material to corrode in the presence of 
water vapor at room temperature. 
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The corrosion of bearings under service 
conditions is due to entirely different 
factors than under storage conditions. 


Service conditions are discussed in data 
sheet . . . Corrosion - 2. 


Engineering Service 


Johnson Bronze offers manufacturers of 
all types of equipment a complete engi- 
neering and metallurgical service. We can 
help you determine the exact type of 
bearing that will give you the greatest 
amount of service for the longest period 
of time. We can show you how to design 
your bearings so that they can be pro- 
duced in the most economical manner. As 
we manufacture all types of Sleeve Bear- 
ings, we base all of our recommendations 
on facts free from prejudice. Why not take 
full advantage of this free service? 


This bearing sheet data is but one of a series. 


You can get the complete set by writing to— 








be : OMB: ergo rs 


SLEEVE BEARING HEADQUARTERS 
525 S.MILL ST. + NEW CASTLE, PENNA. 
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Hydraulic Power Units 


Haskel Engineering & Supply Co., 721 W. Broadway, 
Glendale 4, Calif. 


Style: Package motor, pump and reservoir tank. 

Size: 20, 40, 60, 100, 120, 150-gal tanks; low-pres- 
sure units to 1750 psi; high-pressure to 10,000 psi; 
high-low units to 1750 and 10,000 psi. 

Service: Supplying hydraulic power oil at 1% to 50 
gpm for low-pressure unit, 1% to 5 gpm for high- 
pressure; standard motors, 220/440 v, 60-cycle, 3- 
phase, splashproof, 1.5 to 40 hp; others special. 

Design: Single-pump (high or low-pressure units) or 
double-pump (high-low units); pumps integrally 
mounted on motor flange up to 15 hp; units have 
adjustable pressure-relief valves, piston or dial- 
type pressure gages, visible oil-level indicator plugs, 
filtered-vent filler caps, double drain ports, ad- 
justable unloading valves on high-low models; dou- 
ble pumps available on low or high-pressure models 
to supply 100 or 10 gpm, respectively; 12 ft hydrau- 
lic hose with quick-disconnect couplings on pres- 
sure and return lines, dial-type temperature gage, 
towing tongue and casters, all special. 

Application: Hydraulic presses, machines. 


For more data circle MD 9, Page 189 


Nonreversing Starter 
Euclid Electric é€ Mfg. Co., Madison, O. 


Designation: Bulletin 5301. 

Style: Magnetic across-the-line 
with manual disconnect switch. 

Size: 0, 1, 2 sizes—24,, in. high x 
9% in. wide x 6% in. deep; size 
3—31% in. high x 15% in. wide 
x 10 in. deep; size 4—special. 

Service: Starting 25 to 60-cycle squirrel-cage motors 
or as primary switches on wound-rotor induction 
motors; low-voltage and overload protection with 
3-wire pushbutton controls, low-voltage release with 
2-wire pilot circuit device (both special); short- 
circuit protection with fused disconnect switch; in- 
verse time-limit overload protection with thermal 
overload relays. 

Design: Mill or line type copper contacts, self wiping; 
graphite-bronze self-lubricated bearings; stainless 
steel contact springs; flexible braided-copper shunts; 
3-pole fused or unfused manual disconnect switch 
interlocked with door; snap-action bimetallic-disk 
thermal overload relays, melting-alloy type on sizes 
3 and 4; double-break silver auxiliary contacts, 
bridging type; magnetic blowout, all except size 0; 
welded stamped-steel frame. 


For more data circle MD 10, Page 189 


High-Vacuum Pump 


F. J. Stokes Machine Co., Philadelphia 20, Pa. 


Designation: Microvac model 812-F. 
Style: Package piston pump and motor. 





Size: 38 in. long x 36 in. wide x 76 in. high; weight | 


2400 Ib. 


Service: Exhausting air at 500 cfm; suitable for vac- | 


uum processing work; can discharge slugs of liquid 


without injury; automatic lubricating oil flow; oil | 


settles in reservoir when vacuum broken. 


Design: Driven at 390 rpm by 25-hp motor; water- | 


cooled. 


For more data circle MD 11, Page 189 


Electric Steam Boiler 12 


Livingstone Engineering Co., 100 Grove St., Worces- 


ter 5, Mass. 


Designation: Speedylectric Series 
1%. 


Style: Adjustable pressure; elec- 
trode-operated. 

Size: 22-in. long x 14-in. wide x 28- 
in. high. 

Service: Models for 5 pressure ranges—15, 50, 100, 200 
and 250 psi max; average operation on 220 v delivers 
45 Ib of steam per hr (50,000 Btu per hr); available 
for 220, 440, 550 v single-phase, requiring 15 kw 
power input; pressures adjustable, with current con- 
sumption automatically adjusted to maintain steam 
output, pressure and temperature; listed by Under- 
writers Laboratories; 50 psi model is ASMF code 
boiler carrying National Board Stamping and insur- 
ance Company Certificate 

Design: Heat generated by electrical resistance of 
boiler water to flow of current between solid me 
electrodes; accessory water feeders available where 
continuous boiler operation required; current flow 
and power input stop if boiler runs out of water. 


Application: Open or closed steam systems. 


For more data circle MD 12, Page 189 
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@ The Stevens thermostats listed are 
thermostats in the industry. So even if y 
design, check with Stevens first. Chance 


satisfy all your performance, size, cost and 


STYLES 
Non-Adjustable 
Adjustable 
Manual Reset. ---- °° 
Single Pole Double Throw . 
Positive Acting » 
Snap Acting 


Enclosed ; iia see 
Hermetically Sealed . 
ADJUSTABLE TEMPERATURE RANGE, 


Maximum . +: - 


OPERATING TEMPERATURE, Maximum 


DIFFERENTIAL, os measured on bimetal 
Maximum a gg eee & 4A 


RATING (Non-Inductive Lead) 
115 Volsac..--+- °° 
230 Volts a.c. . 

28 Volts d.c. 


ANGLE OF ROTATION, Maximum 
MOUNTING 


VIBRATION RESISTANCE 


CORROSION RESISTANCE 
Stondard. . - 
Hermetically Sealed 


HIGH ALTITUDE PERFORMANCE 


* Will interrupt 150 amps. 12 volts d.c. 


TYPE S 


Yes 
Yes 
No 
Yes 
Yes 
No 
Yes 
No 
Yes 


650° F. 
650° F. 


App. 15° F. 


App. 5° F. 


15 amps. 
10 amps. 
15 amps. 


300° 
Single Stud 


Fair 
Good 
Excellent 


Excellent 


See Bulletin 
F-2006 


TYPE SA 


Yes 
Yes 
Yes 
Yes 


_—_— 


Yes 
Yes 
No 
Yes 


650° F. 
650° F. 


150° F. 
10° F. 


25 amps. 
15 amps. 
25 amps. 


300° 


Single Stud 
Good 
Good 

Excellent 


Excellent 


See Bulletin 
1-4144 


just a few from the largest 
ou have an unusual problem in 


TYPE R 


Yes 
Yes 
No 
No 
Yes 
No 
No 
Yes 
Yes 


650° F. 
650° F. 


App. 15° F. 
App. 5° F. 


15 amps. 
10 amps. 
15 amps. 


300° 


See Bulletin 
F-2003 


Fair 


Good 
Excellent 


Excellent 


See Bulletin 


F-2003 


MARK YOUR PRINTS ~-STEVENS THER 


TYPE W 


12 amps. 
8 amps. 
12 amps. 


300° 


See Bulletin 
.-4079 


Good 


Good 
Excellent 


Excellent 


See Bulletin 
.-4079 


line of bimetal 
thermostat 
s are a standard Stevens thermostat will 


delivery problems. 


A-4143 


TYPE M 


—_ 


650° F. 


600° F. 
8° F. 


8 amps. 
4 amps. 
10 amps.* 


—— 


See Bulletin 
F-2009 


Good 


Good 
Excellent 


Excellent 


See Bulletin 
F-2009 


400° F, 


App. 5° F. 
App. 5° F. 


5 amps. 
2 amps. 
5 amps. 


—_ 


See Bulletin 
F-2008 


Good 


Good 
Excellent 


Excellent 


See Bulletin 
F-2008 
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Neoprene-Fabric Packings 


Periflex Inc., Hazel Park, Mich. 


Style: Cup, U and flange taper lip, and O-ring. 

Size: Cup, % to 28 in. OD; U-type, flat bottom, 
to 29% in. OD, yy to 28 in. ID; U-type, round bot- 
tom, 1% to 8 in. OD, % to 7 in. ID; flange, ii 
to 12 in. OD, 4% to 9% ID; O-ring type, sizes 1 
through 88 on Army-Navy drawing AN6227, sizes 
1 through 52 on AN6230. 


Service: Sealing under pressures from 0 to 10,000 
psi depending on installation; temperatures, —65 
to +300 F; neoprene-fabric compound withstands 
oils, acids, bases, salt solutions, alcohol. 

Design: No. 100 molding compound gives flexible seal- 
ing lip for positive seal at low pressures; No. 300, 
with No. 10 duck insertion, for heavy-duty service; 
tapered lip provides interference for positive seal, 
avoids friction and extrusion. 


Application: Cylinders, presses, pumps, valves. 
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Resilient-Base Motor 14 


Small and Medium Motor Divs., General Electric Co., 
Schenectady 5, N. Y. 


Designation: Tri-Clad, type 
KCS, resilient-base. 

Style: Capacitor; single- 
phase induction. 

Designation: Tri-Clad, type KCS, resilient-base. 

Style: Capacitor; single-phase induction. 

Size and Service: For 115/230 v, 60 cycles, single- 
phase operation except 5 hp for 230 v only; resilient 
base construction isolates torque pulsation and vi- 


bration; 

Current 

Size Speed Frame (amp Torque 
(hp) (syne., rpm) Size (NEMA) at 230 v) (full load, lb-ft) 
oe 900 224 
% 12000 204 
900 225 
18002 203 
1200 224 
3600 203 
1800 204 
1200 225 
3600 204 
18002 224 
3600 224 
1800 225 
3600 225 


NOP AOAPS pw ¢ 
BNW AH OOH 


a 


‘Data not available. * available with automatic-reset thermal 
overload protection, 
Design: Open, dripproof cast-iron motor construction; 
built-in transfer switch; prelubricated ball bearings; 
dynamically balanced. 
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Coated Electrical Tubin 15 
Steel and Tubes Div., Republic Steel Corp., 224 “ast 
131st St., Cleveland 8, O. 


Designation: Electrunite, Dekoron-coated. 

Style: Plastic-coated rigid tubing. 

Size: %, %, 1, 1%, 1%, 2-in. OD standard; 2'.-in. 
OD special. 

Service: Wiring raceways in corrosive atmospheres; 
polyethylene coating resists all common acids, alka. 
lies and solvents except chlorinated hydrocarbons, 
aromatic and aliphatic hydrocarbons; withstands 
long exposure to gasoline and hydrocarbon oils; 
coating has dielectric strength of 460 v per mil, vol- 
ume resistivity—10'5 ohm per cm, dielectric con- 
stant—2.3, power factor—0.0005. 

Design: Galvanized tubing coated with 0.20-in. black 
polyethylene; standard tube fittings, double-wrapped 
with polyethylene or vinyl-backed tape, used for 
connection; tubing bent with special tool. 


Application: Machinery in chemical, packing indus- 
tries. 
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Metering Pump 


Mechanical Products Corp., 168 N. Ogden Ave., 
caga 7, Ill. 


Designation: VQDC. 

Style: Package posi- 
tive-displacement 
pump and drive. 

Size and’ Service: De- 
liver nonpulsating, 
controlled volume of > 
liquid in small capacities; corrosion and acid-resist- 
ant; noncontaminating; for 115 v, 60 cycle, a-c OP 
eration; 


Type Capacity Size 
(cc per sec, water) (length x width x heiz'' 
5520-EM 0 to 25, adjustable 18 x8 x 6% 
132-W 4 to 30, adjustable 11% x4x90 
10 to 75, fixed* 12% x4%4x» 


* See note under ‘‘Design’’. 


Design: Stainless-steel pump; type 5520-EM has 
able-speed transmission, %-hp motor; type |" 
governor-controlled variable-speed motor, 1/-- 
type 2412 uses speed reducer with %-hp moto: 
be throttled te 2 cc per sec by restricting disc’: 
down to 0 ce per sec by using restricted byp®:s 
intake; flared-tube or rubber-tube inlet and ©‘ 
fittings; pump heads demountable and interch 
able. 

Application: Pumping chemical solutions, radio«: ‘ 
liquids, soaps, oilS, liquid fats, grease, wax, -: 
other hot, cold, viscous or nonviscous liquids. 
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COMPACTNESS 


HIGH EFFICIENCY 
LONG LIFE 


Typical examples of the many Foote Bros.- 
louis Allis Gearmotors now in service. 
These compact Gearmotors are available 
in a wide range of sizes from 1 through 
fer further inker- 75 H. P. with Open, Drip-Proof, Enclosed, 


mation call in your 


Splcate esal- Splash-Proof and Explosion-Proof motors. 


meer or write for 
Bulletin No. 1000. 


THE LOUIS ALLIS CO. 
MILWAUKEE 7, WISCONSIN 
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Self-Locking Retainer ' 


Waldes Kohinoor Inc., 47-16 Austel Place, Long Island 
City 1, N. Y. 


(A 


Designation: Truarc Series 5300. 
Style: Single-thread; dished body. 
Size: 
Thread 

(American 

Standard) 
6-32 0 

0 


t (in.) 


in.) . 
434 . 0.462 
481 


Y 0.504 

538 . 0.560 

0.560 

%4 -20 0.677 0.710 
%-28 0.677 0.710 

Service: Self-locking; equal load distribution against 
part being held; separate waSher not needed. 

Design: Drawn helical segment with tapered inner 
edge forming a single thread; engagement approxi- 
mately 300 deg; dished triangular body flattens un- 
der torque. 


( 
8-32 0. 
10-24 ’ 


10-32 0.538 
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Midget Relay 18 


R-B-M Div., Essex Wire Vorp., Logansport, Ind. 


Designation: SM-RF. 

Style: Single or double-pole, normally-open or closed; 
single-pole, double-throw. 

Size: 1% in. long x % in. wide; height—-SPNO, #}-in., 
DPNO, 1%; in., SPDT, 143 in.; weight, 1 oz. 

Service: Low maximum capacitance between contacts 
and ground of 2.5 mmf; ratings (for DPNO, 28-v 
d-c relay), 32 v d-c max. operating voltage, 26.5 v 
d-c nominal coil voltage, 3 amp contact ratings for 
32 v de or 115 v a-c noninductive, 480 + 10% ohm 
coil resistance (20 C) with current, 0.055 amp; vi- 
bration, 10g; pull-in power, approximately 0.48-w. 

Design: Palladium contacts; ceramic stack insulators; 
available up to 4-pole, double-throw in standard 
contact arrangement. 
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17 ___ Locking Latch 


Simmons Fastener Corp., Albany 1, N. Y. 


Style: Mechanical; springless; wing-nut operated. 

Size: 5 in. long x 1% in. wide. 

Service: Positive locking with 450-lb pulldown pres- 
sure, 1000-lb tension loading; withstands —70 F 
temperature; pulldown pressure can be used for 
gasket sealing. 

Design: Vertical-moving latch is attached through pin 
to disk rotated by wing nut; _ is offset from cen- 
ter so that 180-deg rotation flips lock open or shut; 
heat-treated alloy-steel construction; engagement 
latch detail can be varied; bolt or screwhead can be 
used instead of wing nut. 


Application: Watertight sealing with gasket. 
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Wire and Cable Markers 20 


Actioncraft Products, 8 Sagamore Hill Dr., Port Wash- 
ington, N. Y. 


Style: Rigid laminate; flat or sleeve. 
Size: To specifications; sleeve markers, % to 3-iM. 
| diam. 

Service: Overlay of clear Vinylite plastic protects 
printed identification or color banding; resist abra- 
sion, water, oil, gasoline, alcohol and most acids; 
fungus and vermin-proof. : 

Design: Vinylite plastic rigid sheet overlayed with 
clear plastic; can be punched with holes of de 
sired shape; special tools for slipping sleeve mark- 
ers over wire, and for looping cord through holes in 
flat markers available. 
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1 Important! 
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tpeveryone destning and making equipment for the armed forces 


Re 








est i} 
— 
4% 


YOURS FRE F . . To Help You Speed Detailing | fe 


and Specifying... Showing the New Alemite Surface-Check Hydravu- } 
lic Fittings and Other Alemite Military Fittings Described in 
Accordance with the 1951 MIL-STD Specifications MIL-F-3541 















Get yours now! This complete, up-to-the-minute showing of 
genuine, quality-proved Alemite Lubrication Fittings... all con- 
forming to the new 1951 Military Establishment Specifications 
which supersede and consolidate all previous government 
fitting specifications. Here, at a glance, you can choose from 
approved military fittings... highest quality fittings from 
Alemite, the leader and pioneer in the field of lubrication. 


Whether you are designer, engineer, draftsman, plant man 
~if you are concerned with production of equipment for 
Qrdnance, Navy or Air Force—you will find it easy to trans- 
fer all information to your own blue prints. All fittings 
are illustrated actual size... all with photographs and line 
drawings giving dimensional data . . . all with convenient 
ttoss-references to previous government standards. 


+ & 


MAKE SURE YOUR EQUIPMENT PASSES THE NEW GOVERNMENT 
INSPECTION STANDARDS! Send for your free copy now. Don’t 





Alemite, Dept. R-91 


avr Ss 
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bother w riting a letter. Fill out coupon below... attach 
oa postcard... and mail today! 


ROMEMBER ; At your disposal always—no farther away than your 
Phone — is a trained Alemite Lubrication Engineer. Consult him 


c 
' 
1 
' 
' 
' 
' 
t 
1 
' 
1 
‘ 
UJ 


1850 Diversey Parkway, Chicago 14, Illinois 

Please rush me a Free copy of your Alemite Lubrication 
Fitting Catalog covering the new MIL-STD Specifications 
MIL-F-3541. 








with confidence next time you face a fitting problem. Name 
(Please print plainly) 
ALEMITE — 
on te oe City a 
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Multispeed Instrument Drive 
Gorrell & Gorrell, Haworth, N. J. 


Designaticn: M-M, S-M units. 

Style: Package motor, gear train and speed-selection 
mechanism. 

Size: S-M unit, 4% in. square x 6% in. high; M-M 
unit, 3% in. square x 5 in. high. 

Service: S-M unit provides 20 oz-in. torque with ro- 
tation of output shaft in 1, 5, 15 sec, 1, 5, 15 min, 
1, 4, 12 hr, 1, 2% days, 1 or 4 weeks; M-M unit 
provides 5 oz-in. torque at same speeds except 1, 5 
and 15-sec; for 115 v, 60 cycles, a-c; specials for 
adjacent speed ratios from 5:1 to 1:5, with individ- 
ual ratio differences as small as 59/61. 

Design: Synchronous motor drives machine-cut brass 
gears in gear train, each mounted on oilless bear- 
ing; knob turns lead screw, shifting a fork carry- 
ing pickup gear to mesh with proper gear in train; 
pickup gear, splined to output shaft, transmits 
power; M-M unit available with 30 oz-in. torque 
output, with same dimensions as S-M unit. 

Application: Apparatus, instrument drives; disk or 
drum-type chart movements; time and sequence 
control. 
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Pilot-Controlled Valve 22 


Automatic Switch Co., 379-D Lakeside Ave., Orange, 
N. J. 


Designation: ASCO. 

Style: Three-way solenoid-valve operated. 

Size: 12% in. high x 4% in. long x 5}? 

in. wide except 250-lb pressure models, 
13% in. high; with 2-in. pipe, 16 in. high 
x 5% in. long x 6% in. wide except 
250-lb pressure model, 16% in. high; 
pipe sizes 1, 1%, 1% and 2 in. 

Service: For alternately applying and exhausting pres- 
sure in controlled cycles; handles air, gas, oil or non- 
corrosive fluid; 125 or 250 Ib max pressure, 10 lb 
min except 2-in. pipe models, .20 lb min; fluid tem- 
perature to 180 F; standard solenoids for 115 or 
230 v, d-c or 25, 30, 50 or 60 cycle a-c. 

Design: Screwed bronze main valve actuated by ex- 
ternal piston automatically controlled by 3-way 
solenoid pilot valve; exhaust port closed, pressure 
applied to delivery port when solenoid energized; 
pressure supply cut off and delivery port connected 
to exhaust when de-energized; bronze seats; pack- 
less; composition disks in fully-shrouded bronze 
holders. 

Application: Operation of diaphragm motor valves, 
air or hydraulic cylinders. 
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Adjustable Door Fastener 


Southco Div., South Chester Corp., 1400 Finance Bldg., 
Philadelphia 2, Pa. 


Designation: Part number 14-10. 

Style: Adjustable spring-retained pawl. 

Size: 
——Size Numbert- Grip Size* 

(1) (2) (Min. in.) (max, in.) 

11-11 11-12 1% 5% 
12-11 12-12 % }2 
13-11 13-12 }3 1% 
14-11 14-12 1% 1% 


+(1) cadmium-plated knob and screw. (2) chrome-plated knob and 
screw. 
*Add %-in. for spacer on flush-head models. 


Service: Adjustable pawl-contact distance; grip can 
be tightened to form dust seal against gasket; re- 
sists heavy vibration. 

Design: Spring-retained pawl tightened by turning pro- 
truding knurled knob or flush screwdriver-operated 
head; installed with 2 rivets; no striker plate needed; 
delivered as single unit. 

Application: Doors, panels, plates on motors, produc- 
tion machines, testing machines, commercial ve- 
hicles, airplanes. 
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Explosion-Proof Starter 24 


Arrow-Hart &@ Hegeman Electric Co., 103 Hawthorn 
St., Hartford 6, Conn. 


Designation: Explo-Safe. 

Style: Magnetic across-the-line, reversing or 2-speed. 

Size: NEMA sizes 0, 1, 2, 3, and 4 in all types. 

Service: NEMA type VII, IX and IV enclosures, 4P- 
proved by UL for class I, group D (explosive ga 
and vapors), class II, groups E, F, and G (explosive 
dust, flyings and fibers), and weatherproof service, 
respectively; available for across-the-line, reversing, 
2-speed separate-winding, or 2-speed consequent -pole 
(1 winding) starting; 1, 2, or 3-phase, 3 or 4-wire, 
2 to 5 poles. 

Design: Vertical-action magnet with knee-action ful- 
crum to transfer motion to horizontal contact plane 
and multiply leverage; alkyd plastic arc and track- 
resistant hood and base enclose operating mechan- 
ism; tongue-and-groove design arcing chambers with 
special baffle plates for size 4 starters for 5( and 
100-hp motors; bimetallic, snap-action thermal over- 
load relays, manual or automatic reset, with silver 
butt-type contacts; straight-through front w'ng- 
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TENSILE STRENGTH DIELECTRIC 
(ps1) = a ee STRENGTH 
Lie . = 27°F volts mil 


FOR EXTREME HIGH AND LOW 
TEMPERATURE APPLICATIONS 


ONLY SILICONE rubber parts withstand the 
severe temperature conditions encountered in 
whistling, speeding, supersonic jets. These same 
SILICONE rubber compounds are available for 
application in transformers, aircraft and marine 
nstruments, internal combustion engines, mo- 
tors, and generators as well as chemical and 
electrical equipment. 
ONLY SILICONE rubber parts retain their desir- 
able physical, chemical and dielectrical proper- 
lies within a temperature range of —110° to 
-500° Fahrenheit. These parts feature excel- 
lent resistance to weathering, oxidation, ozone 


45 to 55 > | > , ‘ | 40t0 60 
‘S5t0 65 : > | > | + g 50 to 70 
| 751085 | 70 | > ls | 701090 a 
75 to 8s ; ' | | + | 01090 


75 to 8S > > + | 401060 


401055 | > ; 40 to 60 








65 to 75 














800 250 ‘ | 651075 


























*Registered Trode-Mark of the Dow Corning Corporation 


**Specifications listed for this stock ore based on cure of 24 hrs 480° F 


tGenerol Electric silicone rubber con be tinted in o choice of colors 


and many chemicals. SILICONE parts advan- 
tageously replace many special metal construc- 
tions forced upon design engineers by the limit- 
ed thermal stability of organic rubber com- 
pounds. 

STALWART is prepared to mold, extrude, punch, 
and lathe-cut precision SILICONE parts en- 
gineered to meet individual require- 

ments as well as S.A.E. and A.S.T.M. 
specifications. 

Write today for the new 16-page, il- 
lustrated catalog Number 51SR-1 for 
additional details. 


TALWART RUBBER COMPANY 


9180 NORTHFIELD ROAD ° 


BEDFORD, OHIO 
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High-Temperature Paint 
Speco Ine., 7308 Associate Ave., Cleveland 9, Ohio 


Designation: M Aluminum. 

Form: Liquid; available in 1 and 5-gal pails, 55-gal 
drums. 

Service: Interior and exterior use at 200 to 700 F 
temperatures; resists fumes, moisture, mild acids, 
alkalies; coverage, estimated 550 sq ft per gal; 
brush or spray application. 

Properties: Aluminum metallic pigment; sets in 3 hr, 
dries in 18. 
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Synthetic O-Rings 26 


Parker Appliance Co., 17325 Euclid Ave., Cleveland 
12, Ohio 


Designation -*Compound 41. 

Style: Toroidal rings. 

Size: 88 standard O-ring sizes from yy, to %-in. width, 
% to 16 in. OD, specials to 4 ft OD. 

Service: Sealing in temperature range, —65 to +300 
F; resists eircraft-engine oils AN-VVO-446 grade 
1120, AN-O-8, SAE 40, 50, 60 oils and similar fluids; 
Shore A hardness, 65 deg; elongation, 35%; tensile 
strength, 2135 psi. 
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Heat-Resistant Alloy 27 


International Nickel Co., 67 Wall St., New York 5, 
Me as 


Designation: Incoloy. 

Form: Sheet, strip, rod, wire, tubing. 

Service: High-temperature and corrosive conditions; 
developed as low-nickel content replacement for In- 
conel, and has similar tensile properties, hardness, 
and rate of work hardening; can be welded with 
Inconel electrode. 

Properties: Contains 32-36% nickel, 19-22% chromium, 
0.10% carbon max, 1.50% manganese max, 0.03% 
sulphur max, 1.00% silicon max, 0.50% copper max, 
remainder iron; resists attack by sulphidation, green- 
rot, molten cyanide salts, oxidation, fused neutral 
salts. 
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Electrical Tape 
B. F. Goodrich Co., Akron, Ohio 


Style: Adhesive. 

Size: Roll, 60 ft long x %-in. wide; 0.007-in. thick. 

Service: Electric insulation with dielectric strength, 
8000 v; waterproof, abrasion-resistant; flameproof; 
resists acids, oil, alkalies and corrosive salts; ad- 
hesive is nontransferring. 


Design: Koroseal material; packed in metal container, 
12 to carton. 
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Antirust Paint 29 


Paint Corp. of America, Fidelity Bldg., Cleveland 14, 
Ohio 


Designation: PCA-100, -101. 

Form: Liquid; available in 1 and 5-gal cans, 55-gal 
drums. 

Service: Preventing rust on new metal, stopping rust 
action on presently rusted metal; can be brushed 
or sprayed without extensive surface preparation; 
PCA-100 is black finish coat, 101 is clear base coat 
which can be painted over. 

Properties: Penetrates through rust layer and seals 
surface. 
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Chromate Coating 30 


Enthone, Inc., Dept. MD, 442 Elm St., New Huven, 
Conn. 


Designation: Enthox. 

Form: Soluble powder, dissolved in water to 2 oz per 
gal concentration (% to 4 oz per gal possible’ 
Service: Producing corrosion-resistant chromate «vat- 
ings on zinc or cadmium, also zinc-base die casti'gs; 
applied by immersion at 65 to 100 F temp; ase 

for organic finishing. 

Properties: Salt-spray resistance 200 hr on zinc, 500 
hr on cadmium; produces iridescent, gold-colored 
coating varying from yellow to yellowish-brown ‘e- 
pending on concentration and procedure; can be 
dyed black, red, blue, green, olive-drab and o:"er 
colors with salt-spray resistance reduced about !''’¢- 
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GUIDEROL 


TRADE MARK 


Roller Bearings 
CT Series 
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zw prceré ~« GUIDEROL 


--- solves your TOUGH ER bearing problems 


The McGill GUIDEROL Roller Bearing is especially designed to take advantage of the greater | 
capacity of cageless roller bearings—without the danger of roller skewing. This new principle | 
of bearing construction features guided rollers that overcome skewing tendencies | 
and eliminate the need for space wasting cages. Also a much more rigid bearing results from extra 
long rollers that provide load support virtually the full width of the races. With GUIDEROL Roller 
Bearings you can expect rugged service with precision efficiency and longer life for your tougher 
bearing problems. Ask our engineers for the complete GUIDEROL story. 


Fe - | 
| 






















Bulletin GR-50 lists proposed standard 
sizes in CT Series (interchangeable with 


cylindrical di ions) f FT 

GUIDED ROLLERS PREVENT SKEWING — BINDING Sikes Uateitiaieedio’ wih entieern 

on wwe ag ogee beg Powe 

‘ ‘ sr anufacturin o., ee ‘ 

A guide rail on the inside Lafegette St. Valparaiso, lndiena fer 
your copy. 







diameter of the outer race 
maintains roller alignment. 
Normally no correction is 
required. Should misalign- 
ment cause tendency to 
skew, the guide rail touches 
= grooved rollers back into 
Li = position by momentary con- 
LLL 2777) tact at Y. X indicates direc- 
Fig. A Fig. B tion of roller rotation. 
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Electronic Counter 31 Part-Winding Starter 


Berkeley Scientific Corp., 2200 Wright Ave., Richmond, Allen-Bradley Co., 1326 8. Second St., Milwaukee. Wis, 
Calif. ‘ | 






Designation: Model 10. ' Designation: Bulletin 736. 

Style: Package electronic counter. _ Style: Package unit consisting of two across-the-line 
Size: 6%-in. wide x 74-in. high x 7-in. deep. starters with pneumatic timing mechanism. 
Service: Counting electrical impulses at rates up to Size and Service: Increment starting of a-c motors em. 


tn : : differ- ploying two separate star or delta parallel windings; 
6000 per min; total capacity 9,999,999 counts; differ rating ize A 10 and 15 hp, size B 30 and 50 hp 












entiates between impulses as close as 20 micro- ; - 

seconds; can be operated from closing contacts, Ay a4 = Rew ry oe 7 R- .! a np prs: 
photocell or voltage pulse; on voltage pulse opera- 50-80 = Bag ai “_ + pee : E38 — ves 
tion, decimal counting unit registers one count when a A ee yi 
positive potential of 2 v or greater applied; 60% of full-voltage oo to current drawn by 
will accept slowly rising or quick pulse; for 11% v a-c Sialing stax Ganson Ete: ena ae ee 
operation, will operate from 105 to 130 v; draws 25 50% of total current when motor running. 







w; wiring moisture and fungus-proofed. 
Design: Decimal counting unit displays unit digits; 





Design: Pressing start button closes first starter; pneu- 
matic timer, mounted below starter, is operated by 










mechanical register shows remaining digits; reset : ; : 

button resets decimal counting register; thumb-wheel See ane teat comsank et aeee “- 

resets mechanical register; power and count switches; contacts: available in open-type, general-purpose 

selenium rectifiers for power supply. (NEM % 1), watertight (NEMA 4) or dust-tight 
Application: Counting any mechanical, optical or elec- (NEMA 5) enclosures. 

trical occurrences that can be converted into electri- Application: Air conditioning equipment, refrigeration 

cal impulses. : systems. : 
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Temperature Control 34 
Phen-Trols Inc., 15 Franklin Pl., Rutherford, N. J. 


Fuel Scavenge Pump 
Lear Inc., Romec Div., Elyria, O. 









Designation: Model 100. 

Style: Direct dial setting; elec- 
tronic; thermocouple op- 
erated; portable. 

Size: 9 in. wide x 8 in. high 
x 7 in. deep; weighs 12 lb. 
Service: Direct dial setting temperature control of 
electric heaters or gas heaters (with solenoid valve) 






Designation: Model RG-9020. 

Style: Integral positive-dis- 
placement rotary-vane 
pump and d-c motor. 

Size: 7-gjin long x 2%-in wide x 4,-in. high; ports for 
3g-in tube per AND 10050; weight 3.25 Ib. 

Service: Capacity at least 100 gph at 3500 rpm, 5 psi 
































discharge at 17,000 ft. altitude; self-priming; dis- f ; : : , 

, : rom 0 to 500 C; power circuit, 3000 watts, '0 amp 
placement 0.179 cu in. per revolution; may be used if one load, 15 aim or each of two loads: s«nsitiv- 
with aromatic fuels; ambient air temperature, —65 ity, +0.5 C: 115 v. 60 cycle a-c operation; failure 
to +160 F; fuel temperature, —65 to +135 F; motor, of ‘any component ‘opens power relay circuit; free 
0.063 hp compound wound, 37 v d-c, 25 amp max, from drift when used with double thermocou)e. 


continuous-duty explosionproof, with built-in radio 


° . at oa r n- 
noise filter—meets requirements of AN-M-10a. Design: Can be used with single or double irun © 


stantan thermocouple; nonarcing sealed in gla +s mer 


Design: Mechanical shaft seals and sealed drain port cury type power relay; 1 amp fuse for set, 0 amp 
protect motor; Graphitar blades and bearings; no fuse for power circuit; double outlet allows tw 
lubrication required other than fuel; 115 v, 400 cycle identical operations to be controlled at on: ; ver 
a-c motor-driven unit available with capacity 150 gph nier type temperature setting dial; fine adjustment 
at 4000 rpm, 5 psi pressure; can be installed in any knob; “set” and output light signals; simila mode 
position with motor higher than pump; available available for temperatures below 0 C. 
with built-in relief valve. Application: Heated molds, immersion heater liquid 

Application: Removing fuel from aircraft manifolds baths, ovens, furnaces, heating jackets. 


after refueling or fuel-transfer operation. 
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For... 


Gear Reduction Units 
Aircraft Reciprocating Engines 
Automotive Accessories 
Jet Propulsion Units 
Washing Machines 
Standard & Special Machine Tools 
Electrical Power Equipment 
Business Machines 


If you have a shaft sealing problem, Gits experience 
: in these and many other specific applications can 
*Cartridge Seal... sa ‘ 
totes eal... . peanonine prove of great and immediate value to you. 


balanced . . . requiring 
only 25% more space Write today for FREE illustrated Brochure, or 


than lip-type seals. send us your seal problem. 


GITS BROS. MFG. Co. 


1868 S. Kilbourn Ave. « Chicago 23, lil. 
Gits Lubricating Devices, | ; ip 
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(AND MATERIALS 


Pressure-Actuated Switch 
Acro Mfg. Co., Columbus 16, Ohio 


Style: Diaphragm-actuated SPDT switch. 
Size: Length, 4% in., height, 34% in.; diaphragm case 
diam, 3 in.; ¥;-in. diam inlet tube. 


Service: Switch actuation at three nominal pressures 


of 8, 9 or 10 in. water, also adjustable to 9, 10, 11 
or 7, 8, 9 in. water; switch is rated 10 amp, 115 v 
a-c, SPDT. 

Design: Diaphragm movement is opposed by spring, 
with spring pressure adjusted by setting cam to 
one of 3 settings—3 settings also adjustable; roll- 
ing-spring, snap-action switch. 

Application: Automatic washer water-level controls. 
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35 Four-Pole Relay 


Square D Co., 4041 N. Richards St., Milwaukee 12, 









ee 


Soncnin std 


Wis. 


Designation: Class 8501, type PO4. 

Style: Precision snap switches actuated by magnet 
coil; 4-pole, double-throw. 

Size: Approximately 4 in. long x 3% in. wide x 3% 
in. high. 

Service: Four normally-open or four normally-closed 
contacts by changing incoming wires; both sets of 
contacts available on circuits of same polarity; 
rated 10 amp noninductive, inductive ratings 5 amp 
at 600 v, 15 amp at 110 v; coils available for 6 to 
600 v, 25-60 cycles. 

Design: Each switch self-contained in melamine case; 
silver-to-silver contacts; laminated armature riv- 
eted to plastic actuating member; two shading mag- 

net coils. 
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pressure is fed from (B) to auxiliary pilot (C) 
which ports main air supply to pneumatic motor 
(D), driving gear box forward or reverse to repo- 
sition valve; self-locking stem; continuously-con- 
nected handwheel; roller-thrust or ball bearings en- 
closed in cast-iron gear box; positioning unit 
mounted inside weatherproof steel housing. 

Application: Catalyst slide valves, paper machine pulp 
control valves. 
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Design: Mechanically continuous rotation of gold oF 
palladium-alloy brush; bearings, miniature precision 
(ABEC-5) ball or sapphire jewel, with dust caps, 
silver-plated brass terminals; all parts corrosion- 
resistant with stainless-steel fasteners; wire resist- 
ance element corrosion-resistant or platinum alloy; 
insulation fungicide-treated. 
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Valve Positioning Control 36 —_ Low-Torque Potentiometer 38 | 
Conoflow Corp., 2100 Arch St., Philadelphia 3, Pa. Electro-Mec Laboratory, 225 Broadway, New York 
7, N. Y. P 
3 on an 5 
D 
Designation: Type 1395. 8 
Style: Toroid-wound with 

Designation: Rotomotor. = ™ 1100" suery re as aaa a ’ 

Style: Pneumatic with feed- oy rx Size: 1.50 in. long with 
back. —/, — 0.42-in. shaft extension x 

Size: For valve stem travel T¥Y 1.245 in. diameter; 0.078- 
to 36 in. in. diam shaft; mounting, %-32 threaded oss; 

Service: For positioning large-size valves, dampers and weight 0.79 oz. Se 
large control elements used in throttling service; Service: Two outputs for simultaneous recording oF 
handles thrust loads to 60,000 Ib, stem travel to 36 controlling; 24 standard sizes with resistances from | 
in., valve stem diam to 3% in.; standard throttling 10 to 100,000 ohm, specials from 50 to 125,000 ohm, 
stem speeds 8-12 in. per min, specials to 36 in. per standard torques 0.008 to 0.006 oz-in., respectively, | 
min; accuracy 1.2% of total stem travel for total min 0.006 to 0.003, respectively, over standard re- , 
travels down to 2 in.; responds to control-instrument sistance range; resolution, 0.159 to 0.064%; max Per 
air pressure change of 0.025 psi; operating air pres- current 0.036 to 0.003 amp; output, 0 to 100% of ’ 
sure 70 to 100 psi, consumption, 3-4 cfm nonoperat- input voltage; linearity 0.5% or less, or nonlinear, De 
ing, 15 to 50 cfm continuous operation; % to 3 hp maintains electrical continuity with vibrations in ly 
motor. 0-60 cycle-per-sec range; acceleration to 15g: —% ge 

Design: Positioning device (B) determines actual valve to +95 C ambient temperature with wire coeffi- Ay 
stem position by means of stainless steel tape and cient as low as +0.00002 ohm per ohm per ‘eg C; & 
cam connection (A) and desired position from air insulation resistance, 400 rms v, 60 cycle a-c at 2 & 
impulse from control instrument; corrected output for 1 min at sea level. ‘ 
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| Silver-Coated Steel 


| American Silver Co. Inc., 36-07 a, R 7 a 7 M | MM D iT S T 4 é A L 


Prince S8t., Flushing, N. Y. 


ni §8«=— CONTACTORS {77 y// 



















ing-alloy. 

Size: Strip—0.005 to 0.125-in. thick, a si 
¥% to 8 in. wide coated with 0.0003 — 
to 0.005-in. thick silver brazing 
alloy on one or both sides; bar 
stock to 1 in. thick. 

Service: Gives complete and uniform 
spread of brazing alloy without 
oxide islands, gas pockets or flux 
inclusions; prediffusion controls 
flow of brazing metal. 

Properties: Thickness ratio and 
melting range to specifications; 
low-carbon steel, soft to spring- 
hard. 

Application: Automotive, aviation, 
refrigeration, electrical, electronic 
products. 


Underwriters’ Approved. 
600 Volts AC 
































SIZE 
Non-Reversi 
2 to 4 Pole 2-3/4” w. x 3-5/8” h. x 3-5/16" d. 
5 to 8 Pole 5-9/16” w. x 3-5/8” h. x 3-5/16”" d. 
Reversi 
2 to 4 Pole 5-9/16” w. x 3-5/8” h. x 3-5/16” d. 
Note: 10 and 15 ampere contactors have same mounting and over- 
all dimensions. 


ACCESSIBILITY 
To replace contacts, it is not necessary to disassemble the complete 
contactor. Just remove the parts comprising the stationary and 
_ movable contacts. Contacts can be eal without disturbing 
wiring. To change coil, remove magnet frame and coil assembly 


Adhesive Felt 40 only. (See illustration below.) 


Products Research Co., 5426 San { FLEXIBILITY 
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Fernando Rd., Glendale 3, Calif. Using a screw driver er you can easily change any pole from 
Designation: Kling. normally open to normally closed. No special parts required. 10 
and 15 ampere parts are interchangeable. 


RELIABILITY 
Laboratory tests involving millions of operations, plus field serv- 
ice of thousands of R-B-M contactors on door operators, radio 
transmitters, packaging and weighing machinery, hoists, machine 
tools and many other industrial appli- 
cations offer proof of dependable, 
trouble-free performance. 

ADVANCED DESIGN 
Melamine Insulation. Molded coil 
housing. Ilsco solderless connectors. 
50/60 cycle magnet coils. Palladium 
silver contacts. Stainless steel self-con- 
tained contact springs. 


Style: Reinforced felt with pressure- 
Sensitive adhesive back. 

Size: Rolls from \% to 66 in. wide; 
thicknesses of 1/64, 1/32 and 1/16- 
in. in 100-ft lengths; %-in. thick 
in 50-ft lengths; 4-in. thick in 25- 
ft lengths; die-cut gaskets to spe- 
cifications. 

Service: Sealing, sound-deadening, 
thermal insulating, vibration and 
Shock cushioning, damage protec- 
tion; adheres with finger pres- 
sure; resists age deterioration and 
frictional wear; requires no sepa- 
ration material between layers 
when rolled up. 


Design: Reinforced felt backed with 





Pressure-sensitive adhesive on one Where space is a factor, and accessibility a 
ade. must—use R-B-M industrial contactors. Initial 

Application: Control panel doors, low cost plus dependable performance will 
Weather-sealing, antisqueak and save you money. Write for Bulletin 600 and 
Sealing on truck cabs. instrument price list on your company letterhead. 
cushioning, packaging. Address Dept. B-9 












-M DIVISION 
ESSEX WIRE CORP. 


ogansport, Indiana 











MANUAI 
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Electronic Micrometer 
J. W. Dice Co., 1 Engle St., Englewood, N. J. 


Designation: Carson-Dice, 
Model M. 

Style: Precision micrometer 
with electronic on-off indi- 
cator. 

Size: Micrometer, 7 in. high 
x 4 in. wide x 6 in. deep; 
electronic unit, 9 in. high x 
8 in. wide x 6 in. deep; %-in. diam anvils; 3-in. 
diam dial. 

Service: Direct micrometer readings to 0.0001-in., 
0.00002-in. by interpolation; anvil pressures, 4, 2, 
4 and 8 oz with interchangeable springs; \-in. 
measuring range; electronic circuit gives positive 
on-off indication with 10-millionths in. anvil dis- 
placement in 0 to 0.025-in. range, 25-millionths in. in 
0 to 0.125-in. range; 110 to 130 v a-c operation; 
index adjustable. 

Design: Dial has white, 0.0001-in. divisions on black 
background, each 0.001-in. numbered, 0.025-in. per 
revolution; anvils lapped flat and parallel to 10- 
millionths in., can be furnished in ¥;-in. diam size 
or spherical; lower anvil retracts; electronic unit 
has indicator and pilot lights, line switch. 

Application: Measuring hard, soft, compressible, con- 
ducting or nonconducting materials, deflections in 
diaphragms, bellows, springs. 
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Pressure Measuring Instrument 42 


Electro Products Laboratories, 45 N. Ravenswood 
Ave., Chicago 40, Ill. 


Designation: Pressuregraph. 


Style: Separate electronic pick- 
up, package power supply 
and electronic circuit, and 
oscilloscope. 


Size: Cabinet, 12 in. high x 7 “n 

in. wide x 17 in. deep, weight —_ 

25 lb; pickup, 6% long x 1% 

in. diam with 14, 18 mm or %-18 std spark-plug 
mounting threads or 4-in. pipe thread. 

Service: Linear response on oscilloscope trace to pres- 
sure changes from 0.5 to 10,000 psi; frequency re- 
sponse, 0 to 20,000 cps; 200,000 measurements per 
sec; accuracy, 1% full scale or rated diaphragm 
pressure; full-scale output, 1l#v across 100,000 ohm 
or 0.003-amp through short; output as either modu- 
lated 200 ke carrier or d-c voltage; max pickup 
temperature uncooled, 250 F; air or water-cooling 
available; power, 60 w, 115/230 v, single phase, 
50/60 cycle. 

Design: Carrier voltage from power supply circuit is 
modulated by pickup diaphragm; for use with Du- 
Mont 304-H or 208-B oscilloscope or equivalent. 


Application: Testing jet, gasoline and diesel engines, 
superchargers, air compressors, injection pumps. 
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Time-Pulse Marker 


Berkshire Laboratories, 602 Lexington Rd., Concord, 
Mass. 


Designation: Labmarker. 

Style: Package converter. 

Size: Overall length, 5% in.; diam 1% in. except 1-U1, 
1% in. 

Service: Converting sinusoidal input into sharp unidi- 
rectional timing pulses of approximately 1/10-cycle 
duration; amplitude 1/20 rms input voltage; model 
1-U1 has outputs for plus or minus pulses, spaced 
180 deg; model 1-N1 provides minus pulses only, 
1-P1, plus only; frequency range, 25 cycles to 1 me; 
36 v, rms input voltage. 

Design: Model 1-U1 has 4 output binding posts taking 
leads having single or double banana plugs, spade 
tips or plain wire ends, other models have 2 posts; 
operates from a-f or r-f oscillator. 

Application: Forming pulse time-marks by connecting 
output to oscilloscope vertical input; forming timing 
breaks in trace by connecting output to “Z” input 
terminals. 
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Miniature Steam Generators 44 


Palo Laboratory Supplies Inc., 81 Reade St., New York 
— as 


Designation: ES-3, -5, -10, -15. 

Style: Electric, automatic. 

Size: 

Modet ——Boiler Size Water Capacity Weight 
(diam x height, in.) (gal) (ib) 
7% x 16 2 
ES-5 11% x 18 
ES-10,-15 11% x 27 . 

Service: Generating steam at automatically regulated 
pressures from 0 to 30 psi, or working pressures 
to 100 psi; approved by UL; ASME code boilefs; 
model designation indicates kw capacity; 

Model Equivalent Voltage Phase 
Boiler Hp 

ES-3 4 110-220, a-c, d-c 4 

ES-5 % 220-440, a-c, d-c* lor 3 

ES-10 1 220, a-c* : 

ES-15 1% 220, a-c* 

* Includes magnetic contactor, toggle switch, low-water utoft. 

Design: Steel-plate welded boilers; rock-wool insula- 
tion; submerged heating elements; automatic pres 
sure regulator; include safety valve, steam pressure } 
gage, water gage; Mercoid low-water cutoff control. 

Application: Laboratory work; ES-5—steam jacketed 
equipment; ES-10, -15—vulcanizing machines, ¢!cam- 
ing. 
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“frvington Class H Insulation’’, 16-page illus- 
trated bulletin offers electrical] and mechanical 
standard thicknesses. and 


ed asbestos, silicone rubber Fibergias 
and Silastic tape. 

1). Filters & Cartridges 

Fram Corp.—32-page illustra’ 

catalog No. FCI-89 deals with complete line of 


| 
i 


constant-delivery 
axial-piston pumps for pressures up to 3000 
and 5000 psi are described in 4-page illustrated 
. These pumps are suited for 
hydraulic power applications involving push- 
ing, pulling, lifting, lowering and maintaining 


be installed wherever desired and 
connected to tachometer heads on various 
machines by simple wiring. 


88. Motors & Generators 

Kurz & Root Co.—2-page illustrated gen- 
eral information sheet outlines equipment 
made by company which includes 1 to 10-hp 
alternating current motors, 1 to 100-hp direct 
current motors, % to 125-kva alternating 
current generators, % to 100-kw direct current 
generators and motor-generator sets. 


>, Se © 





ERATURE 


UTIVES 


90. Swivel Pipe Joints 
Chiksan Co.—20-page illustrated catalog No. 
informa- 


thermostatic bimetal elements. 
92. Fractional Horsepower Gearing 
Fractional 


Gear Specialties Inc. — 
po gearing from 12 to 96 diametral pitch 
is subject of folder. 
Typical designed for applications 


facilities of company. 


93. Standard Screw Products 
Standard Pressed Steel Co.—Booklet en- 
titled Unbrako ‘‘Standards’’ contains detailed 









89. Spot Welding Data 

Ampco Metal, Inc.—Recommended schedules 
sheet quotes Impact properties of tubing steel for spot low carbon steel are listed 
in 8% x I1il-in. reference chart which is 
punched to fit any three-ring binder. 


FOR MORE 


Stowe-Woodward, Inc.—16-page illustrated 
booklet describes design, development and man- 
ufacturing facilities of company, a producer of 
molded rubber parts. Descriptions of specific 
Ptojeets, engineered to operate in extremes of 
heat and cold and in harsh oils and solvents, 





sections—or if “Helpful Literature” 
ing numbers on either card below 







information about socket head cap screws, 
self-locking socket set screws, socket set screw 
points, flat head socket cap screws, shoulder 
screws or stripper bolts, Dryseal-Thread pres- 
sure plugs, socket screw keys, square head 
set screws and precision-ground dowel pins. 


INFORMATION 


on developments in “New Parts” and “Engineering Department” 


is desired—circle correspond- 

































































Applications 
Handy & Harman—4-page {lustrated folder ! 
tes how Easy-Flo end S0-Fos low 
— angles reduced costs. Case studies ! FIRST CLASS 
thow that formed of brazing alloy used ! PERMIT Ne. 36 
for preplacement production. (Seo. 34.9 P.L.&2R.) 
Nl. Conveyor Roll Bearings t Cleveinnd, Ohio 
Arguto Oilless Bearing Co.—IMustrated data 
No. 200 covers range of standard i 
Nea ee eee ee i aries ie. 
bearings. Impregna 4 1 
lubricant, perpetually self- enor 
ga yA 1 4H BUSINESS REPLY CARD emer 
and will not drip. Diagrams explain simple 1 No Postage Stamp Necessary tf Mailed in the United States ena 
for new or 1 tem 
. i 
4c POSTAGE WILL BE PAID BY= IER 
12. Voltage Regulators ; peer s0 
tlie 9201 relates how ahattine cctomatie | as 
voltage regulator intains constant rt! 1 as 
voltage reeardiess of variations in ‘iternating MACHINE " DESIGN estes 
raat load. _T7Re TE ts electronic. while type Penton Building penne 
trolling Generditeen Peuamen wthte wane. i Readers’ Service Dept. CLEVELAND 13, OHIO eee 
. Rating chart facilitates selection of ! , ccmaiiaiall 
Unit for specific application. ; 
83. Alr-Cooled Engines ! 
Wisconsin Motor Corp.—é-page iMlustrated | —— nn nn n nnn n nnn nnn nnn n nnn nnn nn= 
Sees tania etal 
tad, Industrial and off fields. Dimensional | M. D. Numbers MACHINE DESIGN 9-51 
drawings, charted power curves and specifi- 1 
Presented on single cylinder 3 to 9- i 1 2) 4) 69 81 10: | Penton Building 
and 2 and 4-cylinder, 7 to 30-hp 1 2 22 42 62 82 102 Cleveland 13, Ohio 
Action $ ; 3 23 43 63 83 103 
cody» i 4 24 44 64 84 104] Please send literature or detailed information on 
meg E ; 5 25 45 65 85 105] subjects circled at left to— 
| 6 2% 4 66 86 106 
, 7 ZW &@ & @& 107 
: 8 2 4 68 88 108 
! 9 2 @& & 89 109 
10 30 50 70 90 110] NAME TITLE 
1 17 #39 «St 73) «69F 4tt 
! 12 32 52 72 92 112 | COMPANY 
: 13 33 53 73 «93:113 
i 14 34 54 74 94 114] MACHINES 
; 18 35 55 75 95 115 MANUFACTURED 
" 1% 3% 536 76 9 116 
i 17 37 5S? 77 97 117 | ADDRESS 
; 18 38 58 78 98 118 
i 9 39 39 79 99 1191 crTry AND STATE 
: 20 40 60 80 100 120 
i This card MUST be completely filled ovt. Please TYPE or PRINT. 
i 
! 





94. Sheet Packings 

Raybestos-Manhattan, Inc., Packing Div.— 
A complete line of R/M asbestos and fiber 
sheet packings including woven asbestos wire 
inserted, Pyroid, Navy grade Dreadnought 
and compressed best sheet packings and 
Duroll fiber sheet is described in 8-page il- 
lustrated bulletin. Service r dations, 
standard sheet sizes, weights and thicknesses 
are given for each packing. 


95. Twist Drills 

DoALL Co.—12-page illustrated catalog No. 
51-816 describes line of taper shank, straight 
shank, three fluted and four fluted drills; drill 
sets; chatter-free countersinks; combination 
drill-countersinks; hardened and ground sleeves 
and sockets; and carbide-tipped masonry drills. 
Included are charts on drill speeds and feeds, 
decimal equivalents of drill sizes and tips on 
drill pointing and web thinning. 


96. Control Units & Stations 

Allen-Bradley Co.—16-page illustrated bul- 
letin 800T deals with oiltight contro] units 
and stations for pilot control of both alter- 
nating and direct current magnetic contactors 
and motor control apparatus. Start, stop, 
maintained contact, mushroom head, selector, 
locking, tandem contact, jogging and pilot 
light types are some of the many eontrol units 
described. Assembled contro] stations include 
pendant type. 


97. Electronic Engineering 

Electronic Engineering Associates, Ltd.— 
Facilities available for electronic design, de- 
velopment and production are described in 
S-page folder SA7-651. It also shows number 
of products designed for aeronautica] research, 
carrier power measurements, low-frequency 
transmission and ultra-high-frequency propa- 
gation study. 


98. Plastic Products 


General American Transportation Corp., 
Plastics Div.—'‘More Men and Machines To 
Produce Your Products of Plastics Better’’ 
is title of 12-page illustrated bulletin which 
shows production facilities which are avail- 
able to engineer and make injection and 
compression molded as well as _ reinforced 
plastic parts to user’s specifications. 
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99. Print Duplicator & Developer 
Charles Bruning Co.—4-page illustrated 
folder offers information and specifications on 
BW-Copyfiex model 2 Continuous Printer and 
model 153M BW Continuous Developer for 
duplicating typed, printed, illustrated or drawn 


_work, 


100. Chromium-Nickel Alternate 


Republic Steel Corp.—12-page illustrated 
booklet ‘‘A Guide to Type 430 Stainless Steels 
as Alternates of the 18-8 Series’’ compares 
this no-nickel stainless with types 302 and 
304, restricted because of nickel content. 
Drawing, forming, welding and polishing of 
430 is discussed. 


101. Spring Loaded Clutches 


Borg-Warner Corp., Rockford Drilling Ma- 
chine Div.—Dimensional diagrams and full 
specifications are given in single data sheet 
entitled ‘‘Rockford Spring Loaded RM 8, 8%, 
9, 10 and 11 Inch Clutches.’’ Clutches are 
well adapted to foot pedal use, or where 
—_— engagement of drive unit is re- 
quired. 


102. Stamped Textured Metal 


Rigidized Metal Corp.—8-page illustrated 
folder CFi1 explains how Rigidized design- 
strengthened textured metals conserve alloys, 
minimize weight and _ increase 
Available pattern, typical applications, weight 
savings and advantages of this textured sheet 
metal are covered. 


103. Battery-Charging Equipment 

Electric Products Co.—4-page bulletin 11-210 
is descriptive of E.P. single-circuit battery 
charger for industrial truck lead-acid and 
Edison batteries. Illustrations, drawings and 
tabulated ratings are included. 


104. Polyvinyl Chloride Resins 


B. F. Goodrich Chemical Co.—12-page bul- 
letin G-6 outlines applications and physical 
properties, and graphically shows tensile and 
flexural strengths, modulus of elasticity, heat 
distortion, impact and chemical] resistance 
and Clash-Berg stiffness of Geon Resin 404. 
Processing methods and recipes for calender- 
ing, extrusion and molding are given. 
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105. Self-Contained Cylinders 


Ledeen Mfg. Co.—12-page illustrated 
tin 500 offers descriptive data on 
heavy and super duty self-contained I 
designed for push-pull, lift-lower or pr 
squeeze operations. Features; selection; cha 
ratings, limitations, dimensions and 
plus drawings and specifications of rod 
head attachments are presented, 


106. Worm-Gear Speed Reducers 


Cleveland Worm & Gear Co.—'‘Finest 
Worm-Gear Drives’’ is title of 8-page bulletin 
that cites performance of speed reducers a3 
drives for such equipment as cooling tower, 
woolen card, pickling machine, mine conveyor 
and mixer. 


107. Die Casting Facilities 


New England Die Casting Co.—24-page 
lustrated booklet ‘‘The Inside Story” 
Personnel, machines and plant facilities which 
are available for the production of die cag. 
ings. Typical parts produced to customer's 
specifications are shown, 


108. Centrifugal Governors 


Pierce Governor Co.—'*How to Get the Most 
Out of Your Governor’’ is outlined in 
illustrated bulletin of this title. Operation 
and application of governors for contro] of 
engine speed are discussed. Described ar 
constant speed, variable speed, long range, 
automotive and overspeed trip types of gov- 
ernors. 


109. Circult Breaker Panelboards 


Westinghouse Electric Corp.—Line of 16 to 
600-amp De-ion circuit breakers and pane- 
boards for protecting lighting, appliances and 
other power applications is described in 2- 
page booklet B-5260. Panelboards provide 
maximum adaptability to unpredictable load 
changes. 


110. Rubber Antioxidant 


Goodyear Tire & Rubber Co.—A nondiscolor- 
ing and nonstaining antioxidant for rubber, 
Wing-Stay 8S, is subject of technical bulletins 
WS-100-3 and WS-100-4. Former deals with 
use of products in rubber compounds, while 
latter gives data on its use in shoe sole com- 
pounds. 


111, Oil Hydraulic Cylinders 

Commercial Shearing & Stamping Co.—ll- 
lustrations, drawings, tabulated dimensions, 
ratings and types of mountings and fitting 
for telescopic oi] hydraulic cylinders suitable 
for pressures up to 1500 psi are fully covered 
in 56-page catalog H-3. Typical field applica- 
tions are shown. 


112. Heat-Resistant Paint 


Speco, Inc.—Application and product data 
for five heat-resistant paints are covered in 
bulletin L-4261. Included are: Heat-Rem 
(Standard) Aluminum; Heat-Rem H-170 Extra 
High Heat Aluminum; Speco ‘“‘M’’ Aluminum 
for moderately hot surfaces; Speco “HSE” 
(hot surface elastic) Black; and S “QD’ 
(quick drying) Black. 


113. Variable Speed Motor Pulley 
Gerbing Mfg. Co.—Designed to 

speed variation up to 4 to 1, Roto-Cone i 

riable pitch pulleys have infinite adjustment 

within that range and are available in rating! 

from fractional to 15 hp. By utilizing tw 

pulleys, speed variation up to 

sible. Complete design and application 

are given ir 32-page illustrated catalog No 

651. 


114, Hydrealic Hose & Fittings 
Eastman Mfg. Co. — 64-page il 
loose-leaf catalog ‘‘Hydraulic Hose A 
Couplings and Accessories’ is divided into s 
sections which give complete engineering ~ 
application data on one-wire braid hose - 
assemblies, two and three wire braid hose 
assemblies, fabric braid hose and 
spiral wire hose and assemblies, adapter unioas 
and miscellaneous fittings. 


115. Roller Chain Sprockets 


E. B. Sewall Mfg. Co.—Dimensions 
list prices of series of sprockets d 
standard roller chains are tabulated {= ° 
page illustrated catalog No. 51. Included 
plate sprockets without hubs, sprockets 
east iron hub and one a two-sided 
projections. Section on Atlas Roller Chait 
offered. 


116, Air Control Valves 

Logansport Machine Co.—Revised edition 
Logan Air Control Valve catalog 1004 
vides up-to-date engineering data, illus® 
and drawings on additional valve models. 
vision effects pages covering light-duty 
position four-way valves, two and til 
valves and poppet-type hand control valve 
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haft- Sealing 


for JOHNSON GEAR — with 


The gear drives produced by Johnson Gear & Mfg. Co., Ltd., of 
Berkeley, California, are used in all kinds of rugged applications, 
both here and abroad. Units like the one illustrated, for a dry dock 
installation in Venezuela, must be designed for day in and day out 
performance without frequent down-time for repairs to an old- 
fashioned Shaft Seal. That’s why you'll find ROTARY SEALS in 
units throughout Johnson’s line—to provide Certainty in that 
critical factor of Shaft Sealing. 


Most ROTARY SEALS are specially adapted for a given application 
from the basic ROTARY SEAL principle. Our engineers, experi- 
enced in the solution of Shaft Sealing problems for manufacturers 
large and small in many widely varying fields, will be glad to con- 
sult with you on your requirements. It’s wise to call us in at the 
drawing board stage—we 
mechanical can often suggest the sim- 
seals plest design approach from 
the Shaft Sealing Stand- 
point, based on successful 

jobs in many lines. 


jrotating 
shafts 
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ROTARY 


THE 
ROTARY 
SEAL 


a practical solution of a uni- 
versally troublesome prob- 
lem. Our booklet "SEALING 
WITH CERTAINTY” explains 
and illustrates the principle. 
We're glad to send it to you 
without obligation. 





Professional Viewpoints 


“... Will give young engineers misconceptions” 


To The Editor: 

Your June 1951 issue contains an article on “Eval- 
uating Engineers”. The opening paragraphs of this 
article have provoked me into writing a “letter to 
the editor’. 

Our company, along will all others, is finding it 
difficult to maintain an adequate engineering staff. 
Our problem is no different from that of all manufac- 
turers whose business is expanding. We suffered 
losses during the war years, and the establishment 
of a retirement program reduced the number of 
experienced men on our staff. In the light of these 
conditions, we are making every effort to employ 
competent engineering graduates, and properly com- 
pensate those engineers now in our employ. 

It is my belief that your June article on “Evaluat- 
ing Engineers” will give the young engineer definite 
misconceptions and add to industry’s difficulties in 
obtaining an adequate number of engineering grad- 
uates. The author infers that 1950 enrollments are 
down because of the poor compensation granted to 
engineers. It is true that the 1950 enrollment is down, 
but other factors are involved. One of the most 
important factors is the low birth rate which pre- 
vailed during the depression years. The second factor 
is the propaganda circulated several years ago, claim- 
ing that the large number of graduates under the 
G. I. Bill of Rights would create an oversupply. A 
third factor is the number of high school graduates 
who find it necessary or desirable to enter the Armed 
Forces. Many of these young people will ultimately 
enroll in engineering colleges. 

However, the statement to which I take particular 
exception is that in which the author states, “Ad- 
vancement from one bracket to the next higher is 
more a result of chance, favoritism or showmanship 
than of pure merit. It is easier to keep the good 
draftsman on the board and to hire in a new designer, 
than to help the draftsman advance himself.” No 
doubt the conditions to which the author refers do 
exist. Is their existence so common as to justify 
such a generalization? 

The writer’s employers, as well as many other en- 
gineering employers, do have effective job evaluation 
programs. Statements of the type quoted above 
cannot help but discourage young engineering grad- 
uates and add to their confusion. We have gone 
through all the phases of job evaluation as applied 
to engineering and technical personnel. We have found 
that evaluation programs are useful. However, they 
are not a substitute for a proper understanding of 
the peculiarities and specialized abilities of individ- 
uals. Your author admits to having no background 
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of experience with job evaluation in “Creative Engi. 
neering.” This may be a source of. his difficulty. 


—D. L. PELLET 
Manager, design and construction 
The B. F. Goodrich Co, 


“,.. remarks do not apply to enlightened employers’ 


To The Editor: 

From the point of view of the B. F. Goodrich Oo, 
a most enlightened employer of creative talent, Mr. 
Pellett’s criticism is well founded and has my complete 
respect. I am well acquainted with two Goodrich en- 
gineers and have observed at close range their loyalty 
and enthusiasm for their jobs and their company. 

In writing as I did, in a critical tone, I risked the 
ire of the few enlightened employers to whom my 
remarks do not apply and Goodrich is one of these. 
However, I had a definite dual purpose. One part of 
that purpose was to seize upon the imagination of 
run-of-mine unenlightened employers of creative en- 
gineers and to stimulate some realistic thinking 
about their responsibilities to the profession. The 
second part of that purpose was to help the young 
engineer to become more selective in choosing his 
career channel and to have a superior respect for the 
employer who offers tangible evidence of preparedness 
to recognize the engineer’s future contributions. 
If my efforts in this direction have any success, the 
standing of the B. F. Goodrich Company wil! be et 
hanced. 

Mr. Pellett takes particular exception to my col 
tention in regard to advancement. This is not 
literally true in every industrial enterprise but, # 
a consulting engineer, I have observed it to be true 
in all but a very few of the many companies I have 
served. The existence’ of those irrelevant forces ® 
sufficiently common to justify that generalization. 

At this point, I am apart from Mr. Pellett on but 
one point. While it was true that my associates and 
myself had no background of experience with job 
evaluation in creative engineering at the time that 
we undertook to apply it, we did gain a wealth of 
experience thereafter and, in addition, I have a: quired 
further practical experience with the subject in more 
recent professional engagements. 


—RANDOLPH W. CHAFFEE 


“. .. should bring understanding to design engineers’ 


To The Editor: ; 

The article “Evaluating Engineers” appea: '0& iu 
the June issue of your magazine certainly is worth 
while reading. It should bring understanding aM! 
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ea Here’s what we mean by SUPERIOR 
sd ENGINEERED FOUNDRY PRODUCTS... 





PROBLEM: 


OUR SOLUTION: 


B Metal becomes solid at thin section first, cuts off 
all feeding action from heavier center section 
to outer rim — causing occasional shrink holes 


Heavy outer rim required excessive feeding 
risers in addition to the large riser needed for 
feeding the heavy center section. 


Metal solidification starts at thinnest point (7 Lo 
and progresses toward heavier center section | j a” 
requiring only one feeding riser. 


Modified design gradually increases section from 
outer rim permitting metal to become solid pro- 
gressively toward hub, eliminating shrink holes. 


RESULT: 17.6% SAVINGS 





LET OUR FOUNDRY ENGINEERS HELP YOU CONSERVE CRITICAL MATERIALS 


SUPERIOR STEEL AND MALLEABLE CASTINGS CO. 


BENTON HARBOR, MICHIGAN, U. S. A. 
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saves work—and cost— 
of hooking them up 


It used to take 25 conventional resistors, 1134 x 1% in., 
spaced on 2% in. centers, to keep the power company 
happy. 

Ward Leonard worked out the problem with a single 
Edgeohm resistor, 19 in. long—saving all that space, 
weight, mounting and wiring. 

Here’s the application: a 40-kw radio transmitter, oper- 
ating from a 50 kva transformer, made by a large trans- 
mitter manufacturer. Problem: limiting inrush current to 
avoid a severe voltage drop (objected to by the power 
company) and a strain on the line contactor, 

This single Edgeohm unit is rated for continuous duty at 
2200 watts, and when used for a 15-second interval, will 
dissipate 6400 watts! 

Another example of Ward Leonard “Result Engineer- 
ing”, providing the desired result at a saving! WARD 
LEONARD ELECTRIC CO., 58 South Street, Mount Vernon, 
N. Y. Offices in principal cities of U. S. and Canada. 


WARD LEONARD 
ELECTRIC COMPANY 
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| widely in different industrial organizations. 





help to the engineering profession as a whole, but 
in particular to design engineers as a group. 

I have been exercised for years concerning the lack 
of interest most young men have in following a career 
such as machine design. It is possible that with a 
better understanding of what the true needs of a 
machine designer are and the proper evaluation of 
these needs, something will be done about it, s: 
least that is my hope. 


Mr. Chaffee should be complimented on this pre. 
sentation and your magazine for presenting it. 


—L. F. NENNINGER 
Works Manager 
The Cincinnati Milling Machine Co, 


“... librarians equal to janitors?” 


To The Editor: 

In the article “Evaluating Engineers,” which ap- 
peared in the June issue of MACHINE DEsIGN, I was 
particularly moved by Mr. Chaffee’s evaluation of 
librarians on a scale equal to janitors and switch- 
board operators and one step below secretaries and 
junior accounting clerks. This rating hardly seems 
to acknowledge the professional training and stand- 
ards of librarians and appears to be based on a 
strictly clerical rather than professional interpreta- 
tion of the librarian’s job. 


This is all the more surprising in these days when 
modern training for a technical librarian has be- 
come more extensive and more specialized as their 
contribution to business progress is appreciated. 


It seems particularly surprising that such an evalu- 
ation could be made in Cleveland which has such an 
excellent public library with its world famous busi- 
ness information service; an outstanding university 
for library training at Western Reserve; and also 
a group of fine technical libraries well staffed by 
librarians whose professional training would rank 
them as specialists in their fields. It seems too bad 
that such a poor job was done on this particular eval- 
uation in an otherwise interesting and thought pro 
voking article and in a magazine which has wide 
circulation among design and production engineers. 

I think it would be worth-while sometime in the 
future to publish an article which would bring the 
engineer up-to-date on the modern training of libra 
rians, their technical background, and the worth 
while assistance he might obtain from his |ibrary. 


—Mary D. QUINT 
Librarian, American Optical Co. 
Southbride, Mass. 






























“... have not recognized value of trained librarians’ 


To The Editor: 

I am most pleased to have the comments of Mary D. 
Quint on my apparently low evaluation of the l 
brarian’s job. It is primarily to stimulat: discus 
sion and learn thereby that I undertake to dissem- 
inate my ideas. 


Within any one job title, the job content may Val) 
Taking 
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Miss Quint’s job, for example, the job content un- 
doubtediy includes search, review, interpretation, 
analysis and technical understanding of published 
technical material related to the optical arts and 
giences. Doubtless she is called upon to compose 
digests of such information, to determine which mem- 
bers of the technical staff will be interested in the 
information, and to see that it is brought to their 
attention. Possibly she, like technical librarians in 
public libraries, is trained to study, analyze, inter- 
pret and correlate patent specifications, to assist in 
patent research and otherwise to employ independent 
judgment in the processing of technical information. 


This job content certainly would evaluate much 
more highly than the one included in my article. In 
many engineering organizations, the job content is 
restricted to maintaining the subscription list, rout- 
ing periodicals to interested staff members and gen- 
erally carrying out a prescribed routine, with no lati- 
tude for independent judgment or responsibility. 

In my opinion, commercial engineering organiza- 
tions have not learned to recognize the true value of 
the trained, technical librarian and the enormous 
help that this job can be to the engineering and de- 
sign staff. Certainly it would be most helpful to me 
if Someone were reviewing the current art, selecting 
that which is of prime interest to me, digesting it 
and relating it to my current projects and bringing 
it to my attention at the critical moment. 


—RANDOLPH W. CHAFFEE 


Editor’s note: In explaining the evaluation of jobs 
shown in the table referred to by Miss Quint, the 
author points out that the table is an example 
worked out for one particular job and that “in 
another creative engineering organization, these 
duties will differ markedly as will the evaluations.” 





They Say... 


“We cannot relax in the development of our indus- 
trial, agricultural, and technological equipment. In 
the world we live in today it is essential that we 
keep our productive system efficient and up-to-date, 
and we must provide for its steady, constant expan- 
sion. We cannot afford to let our tools grow dull. 
They must be the best in the world, because the tools 
of world freedom are the tools of American produc- 
tion. If ever the times called for keeping our produc- 
tive equipment oiled, manned and efficient it is to- 
day."—W. WALTER WILLIAMS, president, Continental 
Ine., Seattle, Wash. 


“The industrial revolution made muscle-power ob- 
sdlete. The technological revolution now underway, 
Wherein routine work is being taken over by elec- 
tronic machines, will make unnecessary jobs where 
4 person performs repetitious operations as a mere 
reflex, without thought. For example, if a system of 

ing letters with certain code markings were 
adopted, an electric eye could scan mail, and signal 
Sorting machinery could then route pieces of mail to 
their Proper slots, even into the mailbag of the proper 


an.—WILLIAM C. WHITE, General Electric Re- 
search Laboratory. 
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HANDBOOK 
of 


POWER RESISTORS 





New! 


WHAT DO YOU NEED TO 





KNOW ABOUT RESISTORS? 


This new Ward Leonard handbook 
illuminates a hitherto neglected subject 


Somehow—resistors, particularly power resistors, have 
never been given adequate attention in electrical industry 
literature. 

Now Ward Leonard engineers have filled in the gap 
with the new Handbook of Power Resistors—nearly 200 
pages packed with everyday, useful information on re- 
sistor types, characteristics, criteria for selection, other 
helpful data. 

Example: For the 99 out of 100 applications where 
catalog ratings do not apply, derating curves are furnished 
to help you select the proper resistor for each case. 

This handbook is modestly priced at $3.00. Order 
from WARD LEONARD ELECTRIC CO., 58 South Street, 
Mount Vernon, N. Y. Offices in principal cities of U. S. 
and Canada. 


WARD LEONARD 
ELECTRIC COMPANY 





PRaLC- E xyncered Conti 4 Since 1892 


RESISTORS - RHEOSTAT « RELAYS « CONTROL DEVICES 





































Imagine your dog’s delight on seeing a solid column of biscuits 
160’ long and 42” wide! That’s the carrying surface of this 
Cambridge Woven Wire Conveyor Belt in a recirculating oven at 
Kendall Foods Company, Bell Gardens, California. 


Balanced Weave, specified for this installation, is low in cost, 
eliminates creeping of the belt on the drive pulley, and provides 
high tensile strength. Open mesh of the belt allows free circula- 
tion of heat within the oven . . . crumbs and broken bits of biscuit 
fall through the belt, cannot foul up automatic packaging 
equipment at the end of the oven. 


Whether you’re baking biscuits, processing meat or canning 
vegetables, there’s a Cambridge Woven Wire Conveyor Belt to 
help mechanize your production. Stainless steel to meet sanitary 
codes is a standard material of construction 
for our food plant customers. Call in your 
Cambridge field engineer today, let him 
explain the superior construction features of 
Cambridge Woven Wire Conveyor Belts... 


The Cambridge 
Wire Cloth Co. 


WRITE FOR FREE 
MANUAL illustrating 
and describing 
conveyor belt 
installations for 
food, metalwork- 
ing, chemical, 
ceramic and other 
processes. 


OFFICES IN PRINCIPAL INDUSTRIAL CITIES 
See “Belting - Mechanical” in your Classified 
Telephone Directory. 
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Organizing an Engineering 
Data File 


(Continued from Page 116) 


ences are scanned in ten minutes (one reel of master 
film), and during this time all applicable materia] jg 
automatically photographed on a copy film for de 
livery to the operator. The machine is known as the 
Microfilm Rapid Selector and was developed jointly 
by the U. S. Departments of Agriculture and Com- 
merce. 

The Microfilm Rapid Selector is obviously far 
beyond the budget or needs of the ordinary engineer- 
ing reference library. However, most of the other 
data filing methods discussed in this article make 
very reasonable demands on time and money, and 
such systematizing should yield a fine return in bet- 
ter, lower-cost design. 


REFERENCES 


. “Filing Systems for Engineering Offices,’’ Engineering Societies 


Library Bibliography No. 1. 

. W. Goodman—‘‘Engineer Describes Method He Uses for Filing 
Technical Articles and Papers,’’ Heating, Piping and Air Condition- 
ing, September, 1938, Page 597. 

. E. W. Love—‘System for Filing Technical Literature,’’ Civil Bngi- 
neering (NY), December, 1936, Page 818. 

. E. J. Pryor—‘‘Filing Technological Data,’’ Inst. Min. & Met., Bul. 
No. 407, August, 1938. 

. T. A. Hood—‘‘Punch Card for the Field of Metal Finishing,” 
Metal Progress, July, 1949, Page 75. 

. E. G. West—‘‘Card Index System Used for Literature on Welding 
ee Metals,’’ Inst. Welding Trans., October, 1941, Page 
187. 


. J. H. Westbrook and L, H. DeWald—‘‘A Modified Punch Carn 
Filing System for Metallurgical Literature,’’ Metal Progress, Sep- 
tember, 1948, Page 324. 

. G. J. Cox, R. 8S. Casey, and C. F. Barley—‘‘Recent Developments 
in Keysort Cards,’’ Journal of Chemical Education, Vol. 24, Febru- 
ary 1947, Page 65. 


Dedicated to the Engineer 


Here is a tribute to the engineer, from the title 
page of Pitney-Bowes annual report for 1950: 

“To the engineer in Pitney-Bowes—and to the et 
gineer in American industry—we dedicate this thirty- 
first Annual Report, recognizing the decisive but sel 
dom-sung role of the Man with the Slide Rule in the 
progress of our company, and in the growth of our 
country. At this hour, we are profoundly aware of 
the production engineer and his partner, the develop 
ment engineer—and their team mates in drafting 
room and tool room, in model shop and machine shop 
—who labor in proud anonymity to bring the dreams 
of free, enterprising men from the potentia! of the 
drawing board to the reality of the production line 
Today, an America that seeks peace, yet must am 
for war, again calls upon this unique man of industty 
to tool up the nation for another great battle of pre 
duction. In peace or in war, we trust this mon 


| the brains, the know-how, and the calm seli-efface 


ment. And we salute him, wherever he is. . - in 
vast aircraft plant, the precision business machine 
factory, or the back alley shop. Let us use with 
and faith the tools of freedom he is designing - - «* 
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longer service 


less 
maintenance 
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LINEAR''O” RINGS 


Today, when longer service-life and less 
maintenance of operating equipment are of 
prime importance, it is natural that all seal- 
ing requirements of the unique Conoflow 
Cylinder Operators are met with Linear “O”’ 
Rings. The one-piece piston is precision fitted 
with a self-lubricating Linear “O” Ring. The 
head plate and piston stem also are “O” 
Ring sealed, thus eliminating the need for 
head bolts and gland packing. 

Linear “‘O” Rings are compounded of nat- 
ural or synthetic rubber, fluorethylene poly- 
mers, and “Silastics” ...are molded in a 
complete range of J.I.C. and A.N. standard 
sizes, as well as hundreds of non-standard 
sizes and special shapes. Precision molded 
under rigid laboratory control, Linear “‘O”’ 
Rings may be depended upon for continuous 
and lasting service. 

For easier installation and reduced main- 
tenance, it will pay you to consult Linear 
during the design stages of your seal- 
ing applications. 


“PERFECTLY ENGINEERED PACKINGS’’ 


ATT Tad 


LINEAR, Inc., STATE ROAD & LEVICK ST., PHILADELPHIA 35, PA 











Inventions 


(Concluded from Page 122) 


clearly this principle of law that governs the disposi- 
tion of patents conceived and perfected by an employee 
during a term of employment. 

“A patent is property, title to which passes from 
the inventor only by assignment, and an agreement 
to assign will be specifically enforced. As between em- 
ployer and employee, rights are determined upon the 
contract of employment. The law is fairly clear. In the 
absence of a contrary understanding, the mere exist- 
ence of an employsr-employee relationship does not 
entitle the employer to ownership of an invention of 
the employee. 

“This is true even though the employee uses the 
time and facilities of the employer, although the latter 
in that event may have shop rights therein, that is a 
right to a free, nonexclusive, personal license to use 
the invention in his business. On the other hand, if 
an employee is hired to invent or is assigned to a par- 
ticular problem the resulting invention belongs to the 
employer.” 

The law governing the ownership of inventions, 
aside from this shop right, was recently outlined in 
an action that came before the United States Supreme 
Court for decision. 

An employee in the radio laboratories of the United 
States Bureau of Standards, wrestled with the prob 
lem of substituting house lighting alternating current 
for the direct battery current then used exclusively 
in radio apparatus. He was successful. Later the 
government claimed an exclusive right to these inven- 
tions on the basis of his employment by the United 
States. 

“One employed to make an invention,” asserted Jus- 
tice Jackson of the United States Supreme Court in 
the rendering of the decision in the action later 
brought by the government, “who succeeds during 
his term of service in accomplishing that task, is 
bound to assign to his employer any patent obtained. 
The reason is that he has only produced that which 
he was employed to invent. His invention is a process 
subject to a contract of employment. A term of the 
agreement is that what he is paid to produce belongs 
to his pay-master. 

“On the other hand, if an employment be general, 
albeit it covers a field of labor and effort in the per 
formance of which the employee conceives the invel- 
tion for which he obtained the patent, the contract 
is not so broadly construed as to require an assigt 
ment of the patent. 

“But the manufacturing corporation which has em 
ployed a skilled workman for a stated comp nsation 
to take charge of its works and to devote his time and 
services to devising and making improvemen(s in a 
ticles there manufactured, is not entitled to a coh 
veyance of patents obtained for inventions made by 
him while so employed, in the absence of an expres 
agreement to that effect.” 


REFERENCES 


. Maurice A. Gerbell, Inc. v. Consolidated Vultee Aircraft © 
F.S. 843 (California). 
. Solomons v. United States, 137 U. 8. 342. 
. Monsanto Chemical Works v. Jaeger, 31 Fed. 2d 188. 
. Marshall v. Colgate-Palmolive-Peet Co., 175 Fed. 2d 215 
5. United States v. Dubilier Condenser Corp., 289 U. 8S, 178 
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CONJU-GAGE é< 


»@ new way fo check gear precision in action 
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It’s a new and better way to check precision 
gears. With the Kodak Conju-Gage Gear Checker, 
you Can pass every right gear, reject every wrong 
gear—even to the closest tolerances you’re asked 
to meet. : 

Here’s how it works: The production gear re- 
volves against a Kodak Conju-Gage Worm Sec- 
tion of inherently simple and accurate form. A 
single one of these sections is accurately con- 
jugate to spur or helical gears of any helix angle 
or any diameter as long as they have the same 
normal pitch and pressure angle. You can check 
it by familiar toolroom methods and have it re- 
ground to its original specifications when your 
checks show the need to do so. 





INSTRUMENTATION 





Kodak Conju-Gage Gear Checker, 
Model 8U, tests gears up to 8% inches 
in pitch diameter. Smaller models check 
gears up to 4% inches. 











HERE’S YOUR ANSWER 
TO HOLDING 


TIGHT GEAR TOLERANCES! 


What’s more, the Kodak Conju-Gage Worm 
Section is made to tolerances almost impossible 
to attain in circular master gears, especially in 
finer pitches. And it can be used to check taper 
and crown, as well as the composite effects of 
runout, base pitch error, tooth thickness varia- 
tion, profile error, and lateral runout. Lead error 
in helical gears can also be checked. 

The inherent certainty in Kodak Conju-Gage 
gear checking cuts unnecessary rejection losses 
while maintaining required precision. For de- 
tailed information, write for the booklet, “Kodak 
Conju-Gage Gear Testing Principle.” Eastman 
Kodak Company; Industrial Optical Sales Di- 
vision, Rochester 4, N. Y. 
















LOVEJOY 


TILTING 
MOTOR BASE 


Maximum flexibility in design and per- 
formance . . . that’s what you get with 
the new, low cost Lovejoy Tilting Motor 
Base. 


In design, it is adjustable in both width 
and length to accommodate all sizes 
and types of motors up to % HP. 


In performance, the Lovejoy Tilting Mo- 
tor Base offers flexibility of produc- 
tion. When used with a variable speed 
pulley, speed adjustments may be 
made while the motor is in operation, 
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Mechanism Analysis 


(Continued from Page 127) 


brief space available here, it is impossible to giy 
more than a glimpse of the Russian work and th 
directions in which it is proceeding. 

As is natural, the Russians are dealing with qj 
phases of the theory of mechanisms; that is, with 
analysis of the structure of mechanisms, their claggi. 


| fication, synthesis, kinematics, kinetostatics, and dy. 


namics. 
ANALYSIS OF THE STRUCTURE OF MECHANISMs: P. |, 


| Chebychev is considered the originator of the Rus. 


sian theory of mechanisms. In 1864, after Reuleam 


| in Germany had introduced the concepts of kine 


matic links and element pairs, Chebychev published 
in 1869 the idea of deriving a criterion for movability 
from the number of links and the number of element 
pairs in hinged mechanisms with rigid links. He 


| gave, for this purpose, two simultaneous equations 


which allow the movability to be derived therefrom. 
Later, M. Gruebler of Germany gave a single formula 
as the criterion for constrained movability which is 
more practical and is now used almost exclusively, 
even in Russia. This is generally known as the 
“Gruebler criterion of movability,”’ but the Russians, 
lately, are attempting to call it the “Chebychev cri- 
terion.” 

The relations by Chebychev and Gruebler apply 
only to plane mechanisms. A. P. Malichev is credit- 
ed by the Russians with having published, in 1923, a 
general formula for space mechanisms. Such a for- 
mula, however, already had been given at the end of 
the nineteenth century by Hochmann in his book 
“Die Kinematik der Maschinen,” about a quarter of 2 
century earlier. Hochmann’s derivation was not free 
from objections, but the subject was investigated 
again in Germany by Gruebler in 1916 and by R 
Muller in 1920, who both derived the expression which 
is generally valid. 


Early Twentieth Century Developments 


Except for the methods of analysis developed by 
Reuleaux and his school in Germany, little new was 
achieved in the science of mechanisms during the lat: 
ter part of the nineteenth century. At the begir 
ning of the twentieth century, the search for new 
methods was pursued vigorously everywhere, but 
proved fruitless for some time. The first extensio? 
of this science is claimed by the Russians to be ce 
tain advances in the treatment of mechanisms witt 
rigid links, by L. V. Assur, who published sever 
papers from 1914 to 1918. 

His method consists in developing new mechal- 
isms from an initial mechanism by the addition of 
“groups of links,” the type, number, and arrange 
ment of which determine their class and order. Th 
initial ternary links can be arranged in line, 


LOVEJOY FLEXIBLE COUPLING CO. 


5018 W. Lake Street Chicago 44, Illinois 


Also Mfrs. Lovejoy Flexible Couplings, Universal 
Joints, and Variable Speed Transmissions 


binary links branching off from the free elements # 
“leads” or “ties”, Fig. 1, by which the groups are 
attached to the cranks, links, or frame of an existiNé 
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mechanism. Also, new ternary links may branch off 
from “internal” ternary links, Fig. 2. Finally, the 
ternary links may form closed figures or “contours” 
that are attached either directly or by “leads” to 
cranks, links, or the frame of an existing mechanism, 
Fig. 3. Rules for substituting other than ternary 
links, and even of binary links, are given. These 
groups are used not only for describing or analyzing 
the structure of the mechanisms, but also for pur. 
poses of classification. Ternary links in line form 
the first class, branched-off ternary links form the 
second class, and ternary links forming contour are 
designated as third class, groups forming two, three 
or more contours are designated as fourth, fifth, etc. 
classes. The number of binary free links by which 
the group is attached to an existing mechanism is 
called the order of that number. Moreover, the class 
to which a mechanism belongs also indicates the 
method that will help in their kinematic and dynamic 
investigation. 

The claim to Assur’s priority for this method of 
forming mechanisms is unjustified, as a similar meth- 
od was taught in Germany by W. Lynen at Munich, 
from 1906 to his death in 1920. His method received 
publicity through the wide distribution of his lectures 
and notes, although a printed account of it was not 
published until after his death by G. Marx, his suc- 
cessor, in 1925, and not, as was stated in Russia, in 
the thirties. 


CLASSIFICATION OF MECHANISMS: The important 
problem of creating a unified and completely general 
classification of mechanisms has occupied the scien- 
tists in Europe ever since the beginning of this sci- 
ence in 1794. The first partly successful attempt was 
the work by Reuleaux, whose publications appeared 
from 1864 to 1900. 












































Systematic Analysis Is Advantageous 






As was pointed out, Assur proposed a different at- 
tempt which is only one of several systems that may 
be devised. Its advantage lies in the systematic way 
in which one may proceed, not only in the analysis, 
but also in the synthesis of mechanisms. Its disad- 
vantage lies in the fact that it is rather superficial 
and refers to one class of mechanisms only, namely, 
hinged linkages, with sliders being considered hinges 
with the hinge axis at infinity. On the other hand, 
Lynen had also dealt with mechanisms which com 
tain higher pairs, such as cams, gears, etc. In recent 
Russian books, this extension has been incorporated 
in Assur’s system. 

Certain inconsistencies appeared in the course of 
time, as many mechanisms did not fit into this sy® 
tem and had to be considered exceptions. The need 
for a more generalized system brought forth a neW 
idea by V. V. Dobrovolskii, who investigaied the 
“limitations” to motions and showed that ®ll link 
mechanisms can then be classified into five “fa:ailies. 
For each of these families he gave a structu : 
mula, the family then determining also the ! 
dology of investigation into analysis and sy thesis 
I. I. Artobolevskii also worked in that direction. A* 
sur’s work covered only plane mechanisms, ut the 
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The Bellows Electroaire* Valve gives 
design engineers a method of air control 
that is compact, fast, safe, flexible, positive 
and reliable. Taking no more space than a 
king-size package of cigarettes, it fits easily 
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chine elements. The Electroaire Valve is 
bullet fast, yet it will operate hour after 
hour without hum or pounding. Low volt- 
age operation simplifies wiring problems, 
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aire Valve and other Bellows 
pneumatic equipment. Ask for 
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Address: The Bellows Co., 
Dept. MD951, Akron 9, Ohio. 
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ideas underlying it were also used for space mech. 
anisms by Dobrovolskii, N. G. Bruevich, and [, | 
Artobolevskii. 

The Russians take great pride in all this work 
Nevertheless, Artobolevskii admits* that the impor 
tant problem of creating a unified and completely 
general classification for all mechanisms—including 
electrical, hydraulic, and other mechanisms, both for 
existing ones and such as may be produced in the 
future—has not yet been solved in Russia or else 
where in spite of the great efforts by the ablest s¢- 
entists for more than a century and a half. 


STRUCTURES OF COMPLETE MACHINES: So far, ma 
chines generally were considered as a succession of 
adjoined mechanisms. Recently, a new method of 
treating complete machines was published by I. L 
Artobolevskii, S. I. Artobolevskii, V. A. Judin, and 
G. A. Shaumyan as a monograph entitled: Method of 
Analysis of Automatic Machines, Volume I. This 
deals with the general structural analysis of auto 
matic machines, and presents the application of a 
method of analysis to a machine for cutting and 
rounding off dough, to a semiautomatic printing 
press, and to an automatic lathe. 


SYNTHESIS OF MECHANISMS: The necessity of creat- 
ing complex machines for the rapidly growing indus- 
try of Russia forced her scientists to attack vigorous- 
ly the problem of the synthesis of mechanisms to ob- 
tain desired motions. In the last thirty years, much 
progress has been made in this branch, both by the 
Russians and by the Germans. 

Synthesis may be divided into “precise synthesis” 
and “approximate synthesis.” The German methods 
have been described by the author in a previous 
paper.2, The Russians have developed synthesis pro- 
cedures allowing the creation of desired motions with 
great precision. Into this section fall gear mechan- 
isms, cam mechanisms and the like. The methods 
are said to have been worked out by N. I. Mertsalov, 
Dobrovolskii, Malychev, and others. A monograph 
on Synthesis of Mechanisms was published in 1944 
by I. I. Artobolevskii, Z. Sh. Blokh, and Dobrovolskii, 
in the first part of which these methods are delt with. 
The book is available here. K. F. Ketov, N. I. Kolchin, 
S. V. Viakhirev, and others from the Leningrad 
school, and L. M. Reshetov, A. N. Kaluzhnikov, E. M. 
Diles, and others from the Moscow school have also 
worked in this field, particularly L. A. Malkin, and 
M. A. Kreines, the latter having established mathe- 
matical methods which allow the selection of the best 
mechanism desired for a given purpose. 


Approximate Synthesis 


The second section, approximate synthesis, has 
been developed in Russia along different lines that 
in Germany. While the Germans approximate » de 
sired curve by passing a “coupler curve” throus h up 
to five points of the desired curve, the Russians pass 
one of a family of curves of known analytic °qué 
tion through the given curve. In mechanisms, these 
curves are usually expressible in polynomials. BY 
means of Chebychev polynomials, the maximum de- 
viation of this curve is determined from the s'ver 
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curve and the deviation minimized to obtain the ke 


deviation from zero. The curve resulting from ¢ 


procedure is a much closer approximation than jg ¢ 


| tainable by any other method, including that of thp 
| method of least squares, and closer and much mor 


certain than that resulting from the German methoj 
of passing a curve through five given points. This 
is a decided step forward. A book by N. I. Levitskii, 
Synthesis of Mechanisms According to Chebycheu, is 
available here. This Russian method is known ag 
the “Chebychev theory of synthesis.” 

The methods of precise and approximate synthesis 
have been used widely in the field of computing mech. 
anisms, mostly for military purposes. N. G. Bruevich 
and his school have worked jn this field. S. A. Gersh- 
gorin demonstrated a theorem which allows the con- 
struction of a mechanism realizing any algebraic re. 
lationship of a complex variable. 


KINEMATICS OF MECHANISMS: Plane kinematics 
was advanced in Russia by Chebychev, P. Somov, and 
Assur, and their work was compounded with that of 
scientists from other countries. Kinematics of com 
plex plane mechanisms, already dealt with by Assur, 
was extended by I. M. Rabinovich (1928) who dealt 
with mechanisms and static structures on even 
ground by analogous procedures, following a hint 
supplied by Assur. Bruevich developed a vector 
method for kinematic analysis of complex mechan- 
isms. His work is based on Assur’s classification, 
but is somewhat more generalized. Dobrovolskii, 6. 
G. Baranov, I. I. Artobolevskii, and others extended 
it further. Cherkudinov tried to simplify the kine 
matics of a moving system, starting from a four-link 
mechanism. 

Work by N. E. Kobrinskii, who investigated errors 
produced in mechanisms by clearances in the joints 
both from the aspect of their kinematics and their 
dynamics, is interesting. M. L. Bykhovskii’s work on 
a method of determining velocity and acceleration er 
rors in plane mechanisms is also valuable. 


Three-Dimensional Mechanisms 


One of the most difficult problems in kinematics 
is the investigation of three-dimensional or space 
mechanisms. In Russia, the work by V. N. Goryach- 
kin, first seriously formulated in his Agricultural 
Mechanisms in which kinematics and dynamics of 
some space mechanisms were studied, was extended 
by Mertsalov who worked out methods of an ilysis of 
space mechanisms, producing some generalization 2 
their kinematics. Most of this work concerns gears 
and cams in space. Because much of their published 
material is unavailable, Russian claims as ‘0 their 
predominance in this field cannot yet be verified. In 
their work on gears and cams they deal, however, not 
only with the theoretical side, but also with the kine 
matic processes of their practical generation. Ketov, 
Kolchin and others have worked in this field. 

Russian scientists admit that difficult problems 
such as, for example, the determination of th paths 
of points on links of a moving “space” mechanis® 
(so-called space coupler curves) remain unsolved. 


KINETOSTATICS OF MECHANISMS: This term, which 
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signifies equilibrium of forces in mechanisms, hag 
been adopted by the Russians from the Germans. The 
Russians claim that their treatment of mechanigns 
by classes or families allows them to develop relation. 
ships between their kinematics and kinetostatics, thus 
simplifying the solution of such problems. That re. 
lations between kinematic and kinetostatic problems 
exist has been known for a long time. The fact that 
kinetostatics, even of “plane” mechanisms, requires 
consideration of space problems due to the various 
links not actually lying in the same plane is algo 
well-known. There seems to be little evidence that 
kinetostatics has been further developed in Russia 
than elsewhere, judging from the material available 
here, although such claims have been advanced.’ 
DYNAMICS OF MECHANISMS AND MACHINES: There 
exist so many different problems in dynamics of mech- 
anisms that it is not possible to deal with them here. 
They cover, under the action of external forces, steady 































or stable motion, oscillations, vibrations, and contr! § 7 
or regulation of motion. culti 
ators 

Motion in Machines auto 

hand 

Motion in machines under the influence of given § And 
forces were dealt with by Goryachkin, K. Roerich, § P 
Mertsalov, and others, who developed geometrical and J s™ 
analytical methods for that purpose. Oscillation prob- § 7 
lems form a class by themselves and appear mainly in §j ’mi 
problems of control or regulation. Vibration prob- 4 
lems require investigation into balancing of machines. §™* 
In the field of balancing machines, Akimov and others § 
have done outstanding work. In the field of control §™* 
and regulation, many Russian contributions are now a 





available. Number 12 of the 1945 proceedings 
(Istvestia) of the Russian Academy of Sciences, Tech- 
nical Class, deals almost exclusively with these ques- 
tions. 

Many problems in dynamics of mechanisms and ma- 
chines have not yet been solved, as the Russians free- 
ly admit. On the other hand, they have developed 
electro-mechanical and other methods to measure, by 
experimentation, forces and deflections in the links of 
mechanisms or machine parts. Goryachkin, Malichev, 
and L. P. Smirnov have worked in the development 
of such general experimental methods, and N. P. 
Raevskii, G. L. Shnirman, and others in the develop- 
ment of electro-mechanical methods of measurement. 
Work on investigation of the motions in machines 
under the action of forces that are functions of var 
ous parameters, such as displacement, velocity, a 
celeration, and time, are said to have been started. 

Apart from books available here, most of the Rus- 
sian papers of importance have been published by 
the USSR Academy of Sciences, either in the / eports 
Rendered (Dokladi) or in the News (Istvestia ) Tech- 
nical Class. Since 1946, important papers are 
published in Work of the Seminar on Theory of Ma 
chines and Mechanisms. 
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yw 20 the same for you. Send the coupon below for complete G-E Speed Variator Drive, maintains that speed automatically and holds 
gs details. General Electric Company, Schenectady 5, N. Y. tensi tant during roll build-up. 

h- 

S- 
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| 
‘ft WHICH DRIVES ARE BEST FOR YOU? Safg> 22.sst sorts 


or 4:1 continuous; for intermittent operation 
from 6:1 to 20:1. Bulletin GEA-4883. Check 


ee eee eee se inten att [| 






This 26-page manual will help you 
decide. It shows you how to go about select- 





v, 
nt ing the right drive. The handy drive chart THE SPEED VARIATOR—Speed ranges to 40:1 
included is worth your detailed study. —An adjustable-voltage d-c drive that uses a-c 
A Bulletin GEA-5334. Check her power. Speed ranges 8:1 to 40:1 and beyond. 
D- ae + Se eee tate SA LJ Bulletin GEA-5335. Check here.......... a 
t. nana Electric Company, Section D 646-15 THY-MO-TROL*—Speed ranges to 100:I—The 
eS henectady 5, N. Y. t most accurate, most versatile, and fastest acting 
j Please send me the bulletins checked: of all G-E adjustable-speed drives. Speed 





ranges of 100:1 or better. Bulletin GEA-5337. 




















C2 for reference only Choc tase 

C) for planning an immediate project ' 
g- NAME ELECTRONIC SPEED VARIATOR—An electronically 
yy controlled version of the Speed Variator that offers 

COMPANY most of the features of Thy-mo-trol for applications 

ts AD in the 15 to 60-hp range at moderate cost. Bulletin 
h- DRESS _ GEA-5336. Check here............0. cee sees Cy 
30 city se <3 STATE * Thy-mo-trol is the General Electric Company's registered trade- 
, mark for its electronic motor-control system. 


0 
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af Q AHeadguanters for ELECTRICAL ADJUSTABLE-SPEED DRIVES 


MACHINE DESIGN—-September 1951 








There’s a 


Mechanical Seal 


To Meet Your 


Exacting Requirements 


General Purpose Seal... 


.++ most widely used end-face 
seal in industry ... ideal for 
centrifugal, rotary and jet 
pumps, gear reducers and 
many other rotary shaft appli- 
cations . . . offers long life, 
complete flexibility, easy in- 
stallation. Two types availa- 
ble, No. 1 and 2, for varying 
equipment space conditions. 


Low Cost, High Quality 
“Pressed-in” Seal... 


.+. the answer to small shaft 
sealing applications involving 
high speeds and vibration. 
Millions of these Type 6A 
Seals are mass-produced for 
automotive water pumps, mak- 
ing them available at a rela- 
tively low cost in stock sizes. 
Each of these easy-to-install 
seals will fit several shaft sizes 
since they are “pressed-in” and 
do not touch the shaft. 


High Temperature 
Anti-Corrosive Seal... 


+++ This Type 9 Seal performs 
effectively at temperatures up 
to 485° F. Ite incorporates a 
Teflon flexible member which 
is unaffected by all known 
corrosive agents. 


ae ae 


All seals in the “John Crane” 
line are end-face in design 
++ nothing touches the shaft 
which can score it. No matter what your mechanical seal- 
ing problem is, there's a “John Crane” seal designed to ex- 
actly “fill the bill”. Our trained field engineers are ready 
to work with you in selecting the best seal for your needs. 


Write for entirely new catalog on “John Crane” Mechanical 
Seals. It’s just off the press! 
Dept. MD-9, 1825 Cuyler Avenue, Chicago 13, Illinois. 


PACKINGS AND MECHANICAL SEALS 


CRANE PACKING COMPANY 


HI ¢ ) 


\\ 

























Design Abstracts 


(Continued from Page 168) 


jigs, fixtures, patterns and machin 
tools that are special to the product 
as opposed to the general shop ma. 
chine tools that may be applied to 
different products. 

The design engineer in designing 
his product must take some of the 
responsibility for the first cost and 
maintenance cost of the engineering 
tools and even though he does not 
himself design the tools he must be 
sufficiently aware of tool design prob- 
lems and costs to give these full con- 
sideration in his product design. In 
most companies tool design, a spe- 
cialized art, is recognized as such by 
provision of a separate group of peo- 
ple who do the actual designing of 
tools. People with practical shop ex- 
perience together with a talent for 
design are apt to make the best tool 
designers. 

Planning and Cost Reduction: 
Planning the manufacturing line and 
cost-reduction activities are functions 
in which the design engineer must 
participate if the function is to be 
successful. The improvement in pro- 
ductivity is a basic element of our 
way of life and requires the contin- 
ued. diligent application of effort on 
the part of both manufacturing and 
design engineering people. 















... certain business decisions 

depend for their success or fail- 

ure on the ability of the design- 
ing engineer 







Secondary Functions: In any work- 
able organization it is necessary that 
the design engineer perform certain 
secondary functions. These secondary 
functions include the administration 
of the design engineering organiza 
tion itself, the continual formulation 
and use of standards, the investige 
tion of vendor’s plants to <etermine 
a vendor’s capabilities for producing 
components, and the testing of ver 
dor’s products. 

A very important functio: 
of participating in the busine 
agement. Certain business 
(such as the introduction 
product) depend for their sv 
failure on the ability of the 
engineer. This function is, 
one that is only performed 
sign engineer who has reached the 
position of asstiming full res! 
ity for a product or product line. 


RESPONSIBILITIES OF THI! DeEsIGN 





















ENGINEER: The responsibilities of the 





design engineer will depen alm 
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CAST FAST — AT LOW COST 


By using a collet die (which permits the 
tasting of outer surface undercuts, since 
the cavity parts angularly in opposite 
directions when the die is opened) the 
external threads on the protector cap 
are obtained at high speed in the cast- 
ing Operation. Because of the relatively 
low melting point of the ZINC alloy, the 
die cost and die upkeep are minimized. 
Facility in casting, in combination with 
moderate die costs and an alloy having 
&xcellent properties, account for the 
Preference for ZINC Die Castings. 
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This protector cap for Navy rockets is one of many ordnance com- 
ponents now being turned out at high speed by the die casting process. 
It is ZINC Die Cast in a single-cavity die at the rate of 180-200 per hour! 
Only a few simple secondary operations are required to prepare this 
casting for its role of protecting rockets during shipment. The cap pre- 
vents moisture or dirt from entering the rocket and protects the threads 
from damage prior to screwing the war head in place at the point where 


the rocket is loaded. 


AVOID EXTRA OPERATIONS 


Since ZINC Die Castings are produced 
very close to finished size, the amount 
of metal to be removed in secondary 
operations is generally quite small. All 
that is required to complete the thread 
protector casting, for example, is the 
trimming of flash metal in a punch press. 
The casting is then coated with a pro- 
tective dichromate film and is ready to 
have a steel cup press-fitted in its top 
end. The latter operation is speeded up 
by the use of permanent magnets in the 
ram of the press to hold the steel cup in 
position on the ram while it is driven 
home. 


The same economic considerations apply 
whether a die casting is designed for 
civilian or military use. For information 
on these considerations, ask us—or your 
die caster—for a copy of “Designing For 
Die Casting.” 

e 


The New Jersey Zinc Company 
160 Front St., New York 38, N. Y. 


FOR DIE CASTING ALLOYS 










Worm-Helical Type 


_ 
5 


Worm Gear Type 


7 m id 
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Pat. Differential Type 


When speed reduction requirements are within the fractional 
through 85 hp range, there is no selection problem for the 
design, consulting or plant engineer, 


He knows that Winsmith can meet his specifications precisely 
with the world’s most complete line within this category. And 
even more important, he knows that recommendations from 
Winsmith’s engineering representatives can always be counted 
on to be practical and unbiased. That's only natural with so 
large a variety of standard units to choose from. 


As one-of-a-kind replacements in the plant, or in quantities 
to serve as Components on new machines, standard Winsmith 
Speed Reducers are a certain solution where ratings must be 
within the range of: 1/10 to 85 hp, 1.1: 1 to 50,000 : 1 ratio 
and 32 to 113,000 in. Ibs. max. output torque. 


a= Fully descriptive literature, which 
(\"%) .) includes suggestions for simplify- 
h' NINSHos ing and expediting selection, will 


be mailed at your request. 
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entirely on his relative position i 
his engineering organization. For th 
purpose of this discussion, the broag. 
er responsibilities of the top desig 
engineer will be outlined with th 
tacit understanding that an enginee 
working in this field may have gj 
or only a small part of these respon. 
sibilities. 

Development and Expansion of th 
Product Line: The majority of map. 
ufacturers, for reasons discussed pre. 
viously, tend to produce one or mor 
lines of products. It is a responsibi- 
ity of the design engineer to fore. 
cast the kind of product that should 
be produced two to five or ten years 
hence. 

The design engineer, in thinking 
ahead to predict the competitive po- 


















































































sition of his company, must, of C 
course, seek the advice and counsel e 
of the people who are in touch with®|® 
the company’s customers. In work- 
ing together, however, the design en- 
gineer is the person responsible for 
recommending to his management 1 
the broad development program and F 
for committing himself and his com- 
pany to a heavy investment in th@™ " 
future. ¢ 
Financial Responsibility for Qual- 
ity: The design engineer is usually T 
responsible for the quality of the p 
product in terms of life, performance, . 
the meetings of guarantees, and for 
complaint expense. 0 
sl 
eee 
...the preference is for men T 
with a thorough knowledge of § © 
fundamentals oi 
” Pe 
ee fy 
It is readily apparent that this 's 
a major responsibility in any larg T) 
manufacturer’s organization. For & lif 
ample, on small items such as house h 
hold refrigerators, it is customary to , 
sell the product with a five-year war 
ranty. Because of the seriousness om TY 
potential failures, the responsible] sty 
head of a design engineering orga” qu 
zation in the General Electric Com 
. . ity to stop ste 
pany is given the authority 
shipment of any product if, in hi ab 
judgment, the quality is unsatisfac- 
tory. TY 
Responsibility for Many facturm) pr 
Costs: The design enginec! usualls “a 
does not have the direct respons " 
bility for manufacturing costs but * giv 
indirectly responsible to the -~ fal 
that his design must be capable ° 
manufacture on a competitive bas* 
Secondary Responsibilitics: THM Ty 
are many minor or incidental respor Or 
sibilities he must carry, such a5 thos? Lif 
connected with the administration 
a design engineering organizations tor 
the contribution to the pad CE 






function, the operation of test f@ 
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DEPENDABLE CONSTRUCTION... Plus e 





PROPER SELECTION MINIMIZE SHUTDOWNS 











Century Electric Company is . 


celebrating its 50th year in the 
electrical industry. 












Here are examples of Century’s line of INTEGRAL HORSEPOWER motors. 


Polyphase 
TYPE S$C—Open Drip proof General 
Purpose Motor. Meets the needs of 
most installations where operating con- 
ditions are relatively clean and dry. 


TYPE SC—Splash proof. Supplies 
protection where plants must be 
washed down. Keeps out all falling 
or splashing liquids—rain, snow, 
sleet, etc. 


TYPE SC—Totally Enclosed Fan 
Cooled. Protects against dusts, mist, 
oil, fog. Inner frame protects vital 
ports of the motor, seals out harm- 


ful matter. 


TYPE SC—Explosion proof. Protects 
life and property in atmospheres 
charged with explosive dusts or gases. 


TYPE SR—Wound Rotor. Open Con- 
struction. Ideal for applications re- 
quiring low starting current with high 
starting torque, reversing or adjust- 
able speed. 


TYPE SR—Wound Rotor Splash 
Proof. Same electrical characteristics 
Gs motor shown above. In addition, 
gives adequate protection against 
falling and splashing liquids. 


Single Phase 
TYPE RS—Repulsion Start Induction, 
Open Construction, Single Phase Brush 
lifting Motor. Combines high starting 
torque with low starting current. 























TYPE RS—Splash proof. Same ad- 


vantages as open construction, plus 


protection against splashing and 


falling liquids. 


TYPE CSH—Capacitor Start Induc- 
tion, Single Phase Motor. Suitable 
when high starting torque with nor- 


mal starting current is satisfactory. 


TYPE CSH—Splash proof. Same 
advantages as motor shown above, 
plus protection against falling and 
splashing liquids. 


Direct Current 
TYPE DN—Direct Current Motors. 
Suitable for use where direct current 


is available, or its use desirable. 


TYPE DN—Direct Current, Splash 
proof. 


TYPE SY—Synchronous. Suitable 
for continuous operation at a uniform 


load for power factor correction. 


ls easy to select the proper electric motor for 
your job from Century's complete line —from 1/6 to 

400 horsepower. A wide range of types and kinds are available 
to satisfy all popular requirements. They are carefully designed, 
built and tested to assure maximum performance throughout their long life. 















at 
a) 





| n addition to acomplete line of integral horsepower mo- 


tors, Century offers fractional horsepower motors, gear 
motors, generators, AC and DC motor generator sets. 


(C) 


For a long life of satisfactory perform- 
ance, specify Century motors for all your 
electric power requirements. 


CENTURY ELECTRIC COMPANY 7 1806 Pine Street, St. Louis 3, Missouri - Offices and Stock Points in Principal Cities 
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How to make 
efficient OIL SEALS 
with fewer metal parts 


Oil Seals must be designed for specific jobs. 

Improved rubber compounds are being adapted to more efficient 
sealing. Advanced moulding techniques have kept pace with oil 
seal design: today the complete seal emerges from the mould with 
metal and sealing element perfectly bonded, so that multiple metal 
housings are not required. 

G&K-INTERNATIONAL has pioneered many of these ad- 
vances to meet the needs of speed, material, lubricants, temperature, 
pressure, space and assembly. Making Oil Seals to seal your oil is 
our business. We can help you. 
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OA craton & Kniont © - 
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KNIGHT , 
























ties and laboratories, and the partic). 
pation in business management. 

CHARACTERISTICS AND ATTRIBUTE: 
The performance of the functions ang 
the proper discharge of responsibjjj. 
ties discussed previously place a de. 
mand upon the design engineer for 
certain characteristics and attributes 
some of which are peculiar to his pro- 
fessional life while others are com. 
monly required of most individuals jp 
industrial organizations. 


Knowledge: One of the prerequi- 
sites of a professional man is that he 
have mastery of some field of knowl. 
edge. At the present time both col- 
leges and students face conflicting 
interests as to whether the student 
should equip himself with generalized 
or specialized knowledge. 

In the larger manufacturing com- 
panies there is little doubt that the 
preference is for men with a thor- 
ough knowledge of fundamentals in 
such fields as mathematics, physics, 
thermodynamics, heat transfer, stress 
analysis, chemistry, metallurgy, etc. 












































... despite all the training op- 

portunities available there is 

still a dearth of highly compe- 
tent specialists 
















It has been the author’s feeling for 
some time that the student's own in- 
terests are best served in the long 
run if he spends his first years of 
training in the deeper study of fun- 
damentals rather than in the exten- 
sion of more superficial specialized 
knowledge. After a good working 
knowledge of fundamentals has been 
acquired, it is relatively easy for the 
young engineer in his daily work to 
acquire more specialized knowledge. 

It is recognized, of course, that in 
small companies particularly there 
is a fairly strong demand for young 
graduates having specialized knowl 
edge in their particular field of busi- 
ness. 

Analytical Ability: The ability 
analyze problems effectively and t 
arrive at sound conclusions is one of 
the most basic attributes an engineer? 
must possess. Perhaps one of the 
best tests for analytical ability * 
evidence of the talent for discerning 
the essential related facts in a mass 
of unrelated data and the ability 
put these facts into their proper ™ 
lations and to draw sound conclusions 
from them. ' 

Creative Ability: Presumably it ® 
impossible to teach a man ‘o have 
creative ability. Needless to say, th 
development of creative ability is 
highly important and while the a> 
sence of creative ability will not “= 
essarily impair a man’s career, ! 
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qui- v u 
" means that you “reach for merely an end 
Ww]. » . 
- instead of an entire valve 
lent 
ized 
om- 
the 
1or- 
| in 
ics, 
e858 
ete. 
)= 
is 
be 
for ®@ Conserve your valve inven- 
in- tory. Cut down on complete 
ng valves — stock the ‘‘ends” you 
of r aa need and just a few parts. 
mn | Only Valvair gives you this unique interchangeability. Nine 
ol control assemblies fit the cylindrical ends of three different 
ed body designs. These three bodies answer for Valvair’s five basic 
“ valve types. Internal parts are likewise interchangeable. Multiply 
be [TT : by five sizes and add hundreds of variations. Then you will see 
to FS why Valvair “Diversatility”, affording many thousands of differ- 
ent combinations, can fill any air control requirement. 
































Valvair’s rugged construction makes for long, uninterrupted ser- 
vice. If conditions demand a new control method, merely “change 
ends”— not whole valves. Your piping stays, undisturbed. A few 
minutes — that's all. Maintenance, expense 
and down time drop. Production goes up. 


. we 








































2-way, 3-way and 4-way open-end exhaust, 3-way 
and 4-way piped exhaust valves for controlling 
air, vacuum, water, oil or inert gas pressures up 
to 175 p.s.i. and temperatures to 140°. Sizes 4", 
3% “ oar. 3%", : or 


























Diversatility. ‘I 
don’t have to tear 
down the piping to 
= : change packers or 
operating control’. 


ALSO, VALVAIR “DIVERSATILITY” MAKES 
POSSIBLE A BETTER VALVE AT COMPETI- 
TIVE PRICES. WRITE FOR OUR BULLETIN “A”. 































No. 3 Copyright 1951 by Valvair Corporation 









r 454 MORGAN AVENUE 





Sales Representatives in Principal Cities Throughéut United States and Canada 
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SHOUPROUF RUIARY POW: 


stands up under constant stop-and-go action 


bi 


SEAM Denison Fluid Motors 


Are Built for Tough Rotary Drive Needs 


Do you need tough rotary drives that laugh off the continuous 
abuse of sudden, jolting starts . . . lightning acceleration . . . 
split-second stops . . . powerful braking action . . . instant re- 
versals, and other punishment? Denison Fluid Motors meet 
these demands with smooth-working ease and efficiency. They've 
proved their long-wearing ruggedness on a wide range of motor- 
killing jobs. (And of course, this makes them even more depend- 
able for hundreds of run-of-mine needs.) 





These compact, axial piston motors are self-lubricated in a 
continuous bath of the same oil that gives them their efficient, 
shockproof driving power. Their improved design features 
fewer parts. Space-saving, close-coupled assembly simplifies 
application, and cuts maintenance costs. 


Denison Fluid Motors are built in 3hp to 160hp sizes, for 
operating pressures to 5000 psi. Torque ratings range to 5580 
inch-pounds. Operating speeds to 3000 rpm. They operate with 
full efficiency in any position. Gear reduction attachments (as 
shown on top unit in photo above) are available for smaller 
models. A choice of face, flange or foot mountings is also of- 
fered. Drop the word and we'll send you full information on 
Denison Fluid Motors that fit your needs. 


The DENISON Engineering Co., 1156 Dublin Rd., Columbus 16, Ohio 


FLUID MOTORS 


























certainly is advisable to develop 
whatever talents a man _possegge; 
along this line. 

The Art of Communication: The 
importance of a fluent command of 
language has been emphasized by s0 
many speakers and writers that it 
scarcely needs additional emphasis 
here. Most observers agree that the 
ability to think clearly and to e. 
press oneself clearly usually go to. 
gether—in other words, precision of 
thought and precision of language 
are closely associated. 

Other Characteristics: The design 
engineer should be capable of time. 
liness of action and should have a 
talent for synchronizing diverse ac. 
tivities and be aware of the passing 
of time and of the importance of 
time. If the design engineer wants to 
progress in Nis profession, he must 
have to a reasonable degree sound 
business sense and should have some 
intuitive ability to appraise values 
and to make a reasonably accurate 
appraisal of a competitive situation, 
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Character Is Important 










He must have initiative—the am- 
bition, drive, persistence, ingenuity, 
and ability to get results. Supervisory 
ability is another fairly broad field 
in which the design engineer must 
develop himself. Finally, as in any 
other walk of life, character and per- 
sonality will form the keystones of 
any man’s career. 


OPPORTUNITIES IN THE DESIGN EN- 
GINEERING FIELD: Any normally am- 
bitious young man will be vitally in- 
terested in the opportunities for ad- 
vancement in the field he is selecting 
for his career. In the field of design 
engineering (as defined in this pa 
per) the opportunities for advance 
ment are excellent and indeed can ab- 
sorb individual talents over a much 
wider range than is possible in many 
other engineering occupations. There 
are three fairly broad paths, any one 
of which the design engineer may 
follow. These are: 

The Technical Specialist: Despite 
all the training opportunities avail 
able there is still a dearth of highly 
competent technical specialists and 
a man who has the technica! ability 
and who is willing to work and study 
diligently may become recognized. 

The Technical Administrator: The 
man who assumes the final responsi 
bility for the development of new 
products and for the quality and com 
petitive: adequacy of existing prod- 
ucts is often called the Chief Eng 
neer or he may have the title Design 
Engineer. In either case he is 4 man 
who has gradually assumed through 
the years more and more technical 
responsibility and in conjunction 
with it the administrative respons 
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bility of organizing and running the 
engineering division. 

In this particular field a man may, 
at some point, find his talents lim- 
ited. Or under conditions such as 
those existing during the depression 
of the ’30s the opportunities may be 
limited. At the present time there is 
no limit of opportunities and prac- 
tially any one who has the ability 
will be able to advance as rapidly as 
his own growth permits. 

Thee Business and Commercial 
Field: The third broad path of prog- 
rss is represented by the field of 
vmmercial and business activity in 
engineering businesses. In large com- 
panies, most men who enter the com- 
mercial field spend an apprentice pe- 
rod of one to three years in design 
pecoming familiar with the com- 
pany’s products and with the engi- 
neering problems associated with 
thm. During this period the candi- 
date for commercial work will usu- 
ally be taking sales training courses 
of various kinds and after the com- 
pletion of this training period will 
enter one of the several fields of 
commercial work. 

In smaller companies it is not un- 
cmmon for a man to enter the de- 
sign field and later in life, when the 
necessary experience and judgment 
have been acquired, either enter the 
management of the business or go 
into business for himself. Typically, 
in the so-called engineering busi- 
nesses Such as electrical manufactur- 
ing, machine tools, and the process 
industries, it is the rule rather than 
the exception for the business man- 
agers to be men with engineering 
experience. 

From a paper entitled “Design En- 
gmeering_a Job Description for the 
Guidance of Engineering Students,” 
given at the 59th Annual Meeting of 
the American Society for Engineer- 
ing Education, East Lansing, Mich., 
June 25-29, 1951. 
































What Industry Expects 


By Roger E. Waindle 






General Manager 
Industrial Products Div. 
Elgin National Watch Co. 
Elgin, Ill. 








[* ORDER to prepare myself to 
bring you something more than 
platitudes, :eneralities or compliments 
for the splendid work of you edu- 
‘ators, I canvassed educators them- 
‘elves, many business executives who 
‘mploy and work with engineers, 
and some of the engineering societies. 
There are those who claim that to 
— the highly :trained tech- 
elan without inculcating in him a 
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ROTARY FEEDING 


speeds loading on production operations 











Denison Index Tables with wall ies 


Fluid Motor Drive Adaptable to Many Machines 


Driving the Denison Index Table shown above is a typical job 
for the tough, shockproof rotary power of Denison Fluid Motors, 
described on the opposite page. Available for either six or 
twelve-station indexing, these tables operate at speeds up to 70 
indexes per minute. At top speeds, the motors have less than 
one second to leap from a dead stop to full speed, rotate the 
table 30 or 60 degrees, and return to a full stop. And they keep 
it up day after day, month after month. 





A four-way gain is realized when machines are equipped with 
Denison Index Table Feeds. 1. Faster loading permits higher 
SS speeds. 2. Safety is increased because operator’s 

ands are never within reach of the moving machinery. 3. 
Operators can load parts while machine operation is being per- 
formed. 4. There’s less fatigue because operators have maxi- 
mum time for parts-loading without risk of injury. 


The table is rotated and indexed by a Geneva arbor drive, 
actuated by the variable speed Fluid Motor. Table speeds are 
variable from 10 to 70 indexes per minute. Positive interlock 
between the operation of the table and the production machine 
can be provided. A cam track within the table dial permits a 
variety of automatic ejection devices. Skip-station controls are 
also available, where tooling is not desired at all index stations. 
Write for full details on Denison HydrOILic Index Tables. 


The DENISON Engineering Co., 1156 Dublin Rd., Columbus 16, Ohio 


INDEX TABLES 











real appreciation of the niceties gi) 
life as brought out by a ‘horough 
knowledge of languages, literatyy 
and social science is to deprive hip 
of the ability to enjoy life; that his 
“trade school” education has simply 
helped him to earn a living without 
showing him how that living may 
enjoyed. My canvass of this subject 
leads me to the positive conclusion, 
supported by my own personal exper- 
ence both as an engineer and as, 
general management man now em. 
ploying engineers, that the most im. 
portant educational function in pr. 
paring a man for the engineering pro. 
fession is to teach him thoroughly the 
fundamental sciences such as mathe. 
matics, physics, chemistry, etc, As 
long as there are usually only fou 
years in which to train the man, the 
so-called humanities must suffer, 
However, and this is very important, 
the means of applying this knowl 
edge must also be supplied to the 
undergraduate. 


a WELL-CAST 
lightweight 
magnesium 
or aluminum 
casting is 
your ready 
answer 
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Practical Education Needed 


What does this mean? Am I saying 
we in industry want more of a “trade 
school” type of training than we are 

. now getting? Yes, I am afraid so. 
It might appear that management is 
exhibiting here some of that selfi 
ness that politicians currently so f 
quently ascribe to industry in thei 
efforts to break our faith in the ir 
herent integrity of the men who ru 
our industries. However, that is no 


4 0 Years’ experience producing 
quality lightweight castings for 
the aircraft, textile, pneumatic 
tool, automotive, domestic ap- 


the case. 

It is our conclusion—the firm con- 
viction of most industrial leaders, 
many of whom are engineers them 


selves—that a good engineer becoll 
ing successful at that most important 
of aims, earning a living, has already 
learned to study. With this concept 
then, our blooming, on-his-way eng 
neer who has developed the reading 
habit begins to find an inclination t 
pick up some of the finer things 2 
literature and the arts. And, mati 
you, this at a time when he wanls 
and appreciates such things, rathe 
than having these things literal) 
thrown at him as a callow unde 
graduate whose mind was just ™ 
conditioned yet to an appreciation ¢ 
the finer things of life. 

Further, on this subject of und 
graduate training, it is event 
the engineers have change: the ™@ 
of the world in the last huncred ye® 
It is equally evident that they @* 
do this by being expert so iolog 
English scholars, artists or ': .usicial 
They did what they have done . 
knowing their engineering. No ™ 
ter what the engineer may *™ 
about human relations, the hum 


pliance, and other diversified in- 
dustries everywhere. 


Well-Made Wood and Metal Patterns 
Ampco Bronze Castings 


THE WELLMAN BRONZE & ALUMINUM CO. 





2512 EAST 93rd STREET « CLEVELAND, OHIO 
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@ The “Diamond” mark is more than a 
means of ready identification of Diamond Roller 
Chain. It is a symbol of unvarying quality of the 
product and the integrity of the maker. 


DIAMOND CHAIN COMPANY, Inc. 


Dept.435, 402 Kentucky Avenue, Indianapolis 7, Indiana 
Offices and Distributors in All Principal Cities 








with STAR-KIMBLE BRAKEMOTORS 


€ start-and-stop cycles are toughest, you'll find Star Brake- 
ors on the job, hour after hour, day after day! 


The extra-large braking area of Star-Kimble Brakemotors assures 
quick stopping, positive holding of the load—gives long service life 
with little maintenance. Small air gap between electromagnets and 
brake disc results in extremely fast release—allows motor to start 
smoothly, without friction drag. Other features: 


Brake discs mounted close to motor for low wear and strain on shaft 
and bearings. Magnets mounted away from motor for cool operation. 
Quick, simple adjustment of braking torque. Automatic re-set hand 
release—an exclusive, patented Star-Kimble feature. 


Remember . . . a Star-Kimble Brakemotor is a com- By 
pact, integral unit—motor and brake dbwi/t together 
to work together. Each Star-Kimble Brakemotor is 
designed for specific service requirements—by the 
company that pioneered disc brakemotors and has 
applied them successfully, for more than 25 years, 


Want to know how Star-Kimble 
Brakemotors work —what torque ~ 
and motor ratings are available? 
Write for free Bulletin B-501-A. 


-KIMBLE 


MOTOR DIVISION OF 
LE PRINTING PRESS & MANUFACTURING CO. 


201 Bloomfield Avenue __ Bloomfield, New Jersey 








ities, arts and sciences, unless he 
able to carry out his engineering ay. 
signments, he will fail in his job as 
an engineer. What industry want 
first of all in engineers is profession, 
competence. 

It seems to me that what industry 
expects of the trained engineers js 
reflected in part by the way in which 
industry uses the engineer. 

We know, for instance, that ip. 
dustry uses the engineer in tech. 
nical development and research wher 
his services are principally as a tech. 
nician requiring only technical train. 
ing; in technical supervision where 
he must have technical training plus 
organizational and administrative 
ability; in promotion and distribution 
where technical training is essential 
but skill in human relationships he 
comes equally important; and in ad- 
ministration and management where 
technical competence is assumed but 
skill in human relationships and 
marked ability in judgment, vision 
and administration are most impor- 
tant. 

Many of our manufacturing busi- 
ness managers today are engineers 
who must also deal in problems al- 
most of a philosophical nature. 


Engineering in Today's World . 


This brings us to the management 
problem of fitting machines into our 
modern society. It is pretty well be- 
coming recognized that the machine 
is not a vicious robot but actually 
creates more wealth and _ stimulates 
more employment. Also, it is be 
coming recognized that production, 
and production alone, is no longer 
enough in our machine age. We 
have discovered that all the mir 
acles of modern engineering are t 
little avail if they deprive a man of 
his dignity, ambition, skills, or sensé 
of satisfaction in accomplishment— 
if they leave him with a sense of 
frustration or futility regarding his 
purpose in life. 

True, industry still seeks greater 
production and better quality, am 
for these things it turns to the engr 
neer for new machines and new proc 
esses. But industry has learned tha! 
the machines and processes are nd 
always enough—that sometimes th 
potential increase in production made 
possible by technological p: ogress ® 
offset by a drop in the efficiency 
the production personnel affected. 

This general problem, I b:lievé 
one of industry’s greatest concem® 
today, and it poses a major challeng® 
to the engineer. Earlier I character 
it as a philosophical problem, but! 
is actually a very practica! problem 
in which a talent for human engine 
ing is as important as a talent fo 
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Why pussyfoot in picking tubing 7 





oe bundyweld Tubing, double- 
it ti oos fom a single strip. Ex- 
| lve, patented beveled edge 
plemjg “ords smoother joint, absence 
nee han less chance for any 


; fo 
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No need to get yourself out on a catwalk 
when it comes to choosing a small-diam- 
eter tubing for your product. 

Bundyweld, the multiple-wall type of 
Bundy® tubing, is top choice across the 
boards for applications ranging from ra- 
diant heating grids and automotive pres- 


sure lines to cartridges of ball-point pens. 
The only tubing that’s double-walled from 
a single strip, Bundyweld is made by the 
world’s largest producer of small-diameter 
tubing. 

For technical help or information, contact 
Bundy Tubing Company today. 


Bundy Tubing Company 


DETROIT 14, 


MICHIGAN 


World's largest producer of small-diameter tubing 
AFFILIATED PLANTS IN ENGLAND, FRANCE AND GERMANY 





T-J ge Cylinders 
furnish efficient, auto- 
matic “push power” for 
feeding devices in this 
new Ajax-Northrup in- 
duction forge heating 
equipment. 

This unit—manufac- 
tured by Ajax Electro- 
thermic Corp., Trenton, 
N. J.—automatically heats steel forging 
stock in sizes ranging from 1 to 4 inches 
(rounds or squares) at 2250°F. at rate 











of 7500 to 8500 lbs. per hour. Has 
space for 8 heating stations . . . each with 
hydraulically operated billet feeding devices 
employing T-] Cylinders. These cylinders 
also eject heated bars automatically. 
Induction heating with this equipment 
results in uniformity of successive billets 
fed to the forge—thus controlling quality 
of finished forgings and reducing rejects. 

Do you have a tough job in power 
movement—pushing, pulling or lifting? 
Let T-J help you simplify machines, save 
labor and cut costs by using T-J Air or 
Hydraulic Cylinders! Many standard 
sizes and styles... cushioned or non- 
cushioned...100 Ib. or 50,000 Ib. 
Precision-built, long life. Write for more 
information. The Tomkins - Johnson 
Co., Jackson, Mich. 


35 YEARS EXPERIENCE 
TOMKINS-JOHNSON 


RIVITORS AIR 






























blueprints and tools. There are tr. 
mendous opportunities in engin 
for young men who understand both 
the human equation and the math. 
ematical equation, because modem 
industry deals with both at the sam 
moment. 

Let us emphasize, then, that d 
pending upon the application of his 
basic engineering training, our e. 
gineers may find themselves empha. 
sizing skills and abilities unfortunate. 
ly never taught them in our fine ep- 
gineering curricula. As you well may 
imagine, industry would prefer t 
hire engineers who know sufficient 
about the demands of their new posi- 
tion to feel .confidently they ca 
handle both the technical and social 
aspects of the work. 

It is my feeling that the formal 
teaching of the sciences should he 
implemented by a _ psychologically 
well-thought-out method of helping 
the undergraduate to: 

1. Derive sufficient knowledge 
of the “art” of engineering—the 
tools and methods of application 
—so that he can step right into 
industry from graduation and he- 
come a useful citizen. 

2. Absorb sufficient under- 
standing of the full scope of 
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activity of the various types of & that 
employment for engineers so he & bett 
makes fewer costly missteps in § mor 
“trying to find his niche.” 0 
The real need is to develop a sci ‘ons 
entific, soundly psychological policy ‘uss 
of gradually implanting a feeling orf £t4 
understanding of the business life off ‘hat 
the technical man. In other words port 
educators must help the boy to select ‘spe 
the type of work for which he isg th 
mentally and emotionally best fitted "air 
ers, 

in tl] 


Technical Competence Is Primary § ..... 


Let’s, then, sum up the industry Instr 
expectation of the trained engineer.§ ‘ire 
The first requirement is technical fnec 
competence; but any engineer wil to lis 
be very limited who does not possess: ‘tics 

A. Ability to think straight, log-  ®* 


ically and express himself fj **#l 
orally and in writing Math 
B. Mental honesty, with the abil- 
ity to compromise knowingly; G 
that is, possess judg: ent 
C. A sense of the economic If | 


D. A knowledge of mathematical J under 
fundamentals, rather than the & ably 
ability to exercise in © :lculus § ang ; 

E. Industry, perseverance, © @ ilas; 
thusiasm, real loyalty. pleas & pract; 
ing personality gt te 

F. Just plain “working nabits” @ may | 

G. Ability to get along w'"” oth- & ginee: 


ers not a 

H. Imagination—vision. to de 
From a paper entitled “What Ing dents 
ned En of thi 


dustry Expects of the Tra 
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Developing Creative Ability 


By W. M. Simpson 


Chairman, Aeronautical Engineering Dept. 
University of Kansas 
Lawrence, Kans. 





name or discuss all of the factors 
that may be important in the make- 
up of successful engineers. We would 
al agree that each engineer must 
learn certain fundamental principles 
and factual information that apply 
to his chosen field. Perhaps we could 
also agree that he should have a 
pleasant personality, good character, 
and many other qualities. However, 
if the results of our questionnaires 
are accepted at face value, the most 
important qualities to be developed 
in Our engineering graduates are 
initiative in tackling new challenging 
technical problems, ingenuity in an- 
alyzing problems, and in using basic 
scientific laws, and the creative ability 
that designs and produces newer and 
better things for the world of to- 
morrow. 

Our committee had, of course, been 
considering these qualities in our dis- 
cussions of engineering students and 
graduates. However I must confess 
that we were surprised at the im- 
portance given to these qualities, 
specially to initiative and ingenuity 
inthe results from our first question- 
naire to the newer engineering teach- 
es. These qualities were emphasized 
in the answers to a question con- 
tning the “Aims of Engineering 
Instruction.” In our second question- 
iaire, which went to the entire en- 
gineering staff, we asked each teacher 
to list the most important character- 
istics that must be developed in en- 
gineering students. Once again the 
greatest emphasis was given to in- 
lative and ingenuity. 





Goals for Practicing Engineers 





If we shift our attention from the 
indergraduate engineer, who presum- 
ably must be bombarded with facts 
id figures and theories and form- 
was; if we shift our attention to the 
Practicing engineer of two, or five, 
ten years after graduation, we 
may find different goals for our en- 
gineering education. Engineering is 
tot @ static thing. We cannot hope 
‘0 demonstrate or assign to our stu- 
dents more than a small percentage 
*f the practical problems they may 
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gineer,” given at the 59th Annual 
Meeting of the American Society for 
Engineering Education, East Lansing, 


T IS not my intention to try to 














































Wold 
Ppide 


SUPERVISED 
SERVICE 












tions on machines, tools, appliances for industry, construction, railroads, 
oil-fields, and on equipment and appliances for farm and home. 


é. sure way to get the best in air-cooled power — 
insist on Briggs & Stratton, the recognized 
leader. No other single-cylinder, 4-cycle, air-cooled 
engines are so universally preferred by 
manufacturers, dealers and users alike. 
Briggs & Stratton Corporation, 
Milwaukee 1, Wisconsin, U.S. A. 


In the automotive field Briggs & Stratton is the recognized leader 
and world’s largest producer of locks, keys and related equipment. 













Preferred power on portable paint-sprayers — one of many hundreds of applica- 





SAFETY 


; be 


- 
( 


There’s safety in positive, 
non-slip driving, weld- 
like grip under vibration 
and stress and absence 
of protruding heads. 
These features protect 
your own employees, the 
product you make and 
the people who use it. 
Allen o Head screws and 
keys help keep both men 
and machines*on the job. 


meet during the first year after grad- , 
uation, and the practical problems of | 


the next ten or twenty years are 
completely beyond our capacities. 


| Therefore our engineering education 


must train students to do original 


| thinking, using fundamental princi- 


ples to solve each new and different 


| problem. 


I hope we can all agree that one 


_ indispensable quality of an engineer 
| is a thorough understanding of certain 


| basic physical laws. 


These laws are 
the staple ingredients that must be 
used in the solution of any problem. 
If anyone would maintain that cer- 
tain advanced theories are more im- 
portant, it is only necessary to re- 


| mind him that those advanced theo- 
| ries cannot be understood unless the 
| student has a firm grasp of the fun- 


| damentals. 


It is true that a student 
without the basic understanding can 


| often be trained to get right answers 
| by plugging certain values in the 


right formulas, but we know that 


| such a student cannot handle a new 


| and different situation. 


Therefore 
our engineers must be trained to 
think in terms of fundamentals. 

My wife likes to collect and try 
new recipes. Our kitchen is quite 
large enough to hold almost all of the 
things that she needs for most re- 
cipes, and when she wants to make 
an unusual recipe she merely walks 
a block down to the corner grocery 
store where they keep almost any 
item she wants. I think my wife is 
a good cook, because she is rather 
careful to keep on hand all of the 


basic ingredients that she needs, for | 


use at a moment’s notice. 


Fundamental Thinking Necessary 





I wish we could train our students | 
to keep all the staple ingredients al- | 


ways on hand, for use at any time, 


as my wife keeps flour and shorten- | 


ing and salt. And in order to use 
those ingredients successfully our 
graduates actually must think in 
terms of fundamentals, rather than 
specialized formulas. However, it is 
necessary for our graduates to go 
a step further than my wife does 
when she combines materials in the 
kitchen. An engineer must be able to 
fashion his own recipe, which requires 


| a thorough understanding of physical 
| laws, and also initiative, ingenuity, 
| and sometimes a great deal of creative 


| 





imaginative ability. 

Engineering education has had 
many critics. We have all heard argu- 
ments that we should stop trying to 
teach practical applications and con- 
centrate on the fundamentals. I would 
say that we must teach practical ap- 
plications in order to emphasize the 
fundamentals. The large majority of 
our students cannot understand the 


| 
| 
| 
| 


| 





KNOW-HOW 


He does more than carry 
the fullest possible stock 
for promptly filling your 
needs. He has a wealth 
of data at his finger-tips 
on the applications and 
correct use of precision 
screws, dowel pins and 
pipe plugs. He wants to 


serve, as well as sell you. 
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T= TYPES of American Felt are used by the makers 
of the Electrolux Cleaner and Air Purifier—filter and 
ped. The filter felt is specially designed for minimum 
air resistance, and structural strength. (Function 1.) 
lis installed at the exhaust end of the cleaner, and 
Must pass all the air that goes through the cleaner. The 
felt does not clog quickly, and offers ten times as much 
dust retention as cloth. The filter also reduces noise. 
(Function 2.) 


The pad felt, much more dense than the filter felt, is 
ised under the lamb’s wool buffer of the air-driven 
Polishing attachment available for the Electrolux. It 
Movides a flexible backing for the buffer (Function 3.) 
itd also has sufficient friction with the buffer to pre- 
vent slipping (Function 4.) For quick assembly in the 

tm Electrolux plant, both filter and pad felts are 
apted by American, cut to accurate dimensions. Thus 
elt’s four functions, plus economical assembly, aid 
leetrolux and their customers. 
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@ Perhaps in your product it would be possible to use 
felts of various types to perform several functions, 
separately or in combination. The services of American 
Felt’s Engineering & Research Department are at your 
disposal, whether you make vacuum cleaners, ma- 
chine tools, bearings, automobiles, airplanes, or other 
products. ® Reg. U.S. Pat. Of 


American felt 
Company 


TRADE MARK 


GENERAL OFFICES: 22 GLENVILLE ROAD, GLENVILLE, CONN. 
ENGINEERING AND RESEARCH LABORATORIES: Glenville, Conn. — PLANTS: 
Glenville, Conn.; Franklin, Mass.; Newburgh, N. Y.; Detroit, Mich.; Westerly, 
R. 1.—SALES OFFICES: New York, Boston, Chicago, Detroit, Cleveland, 
Rochester, Philadelphia, St. Louis, Atlanta, Dallas, San Francisco, Los Angeles, 
Portland, Seattle, Montreal. 
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FAWICK 










Fawick 12E475 Tension Brakes installed 
on continuous strip painting and bak- 
ing machines made by Gasway Corp., 
Chicago, Ill. Brakes are used on the 
pinch rolls to provide tension on the 
aluminum strip. 









Manufacturers of many different types of industrial 
machines insure top clutch and brake performance on 
their equipment by using Fawick Airflex Clutches and 
Brakes. 

As to design, the compact structure of Fawick units 
contributes to the overall design efficiency of the machine, 
requiring less space for these important components. 

From an operating standpoint, Fawick provides per- 
formance-proved advantages of split-second, positive 
control, elimination of clutch lubrication, and self- 
adjustment to compensate for wear. These characteris- 
tics, plus long, trouble-free operating life under all 
operating conditions, make FAwicK AIRFLEX CLUTCHES 
AND BRAKES the natural specification for top performance 
of your machines. 


FAWICK AIRFLEX COMPANY, INC. 


9919 CLINTON ROAD «+ CLEVELAND 11, OHIO 


FAWICK 9 flex 


ES AND BRAKES 






For specific information 
on all advantages of 
Fawick Industrial Clutch 
and Brake Units, write 
tothe Main Office, Cleve- 
land, O., for Bulletin 300. 









INDUSTRIAL CL 
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fundamental laws unless they hay 
physical applications and physica) 
concepts to which they can hit 
their ideas. 

It is true that when we seck meth. 
ods for developing initiative ap; 
creative ability in our students y, 
must consider two related problems 
The first deals with the technica) 
ability of the individual, and th 
second concerns his personality an¢ 
character. We cannot expect a map 
to develop technical initiative and 
scientific ingenuity unless he has 
suitable personal qualities. He should 
have an enthusiastic interest in his 
studies, curiosity to learn more about 
our physical world, and a reasonabl 
amount of aptitude and ability. In 
addition, our courses always shoul 
be conducted in a manner that will 
develop personality, self-reliance, and 
personal initiative. 



























Developing Personal Qualities 





Unfortunately, engineering educa- 
tion does not always provide a bene- 
ficial atmosphere for the development 
of such personal qualities. Engineer- 
ing students get little opportunity 
to express their own ideas. Few en- 
gineering teachers encourage their 
students to initiate solutions instead 
of following the teacher or textbook. 
It does not help a student's personal- 
ity and initiative if he spends his 
time being stuffed with facts and 
figures. 

In closing I would like to re-em- 
phasize my belief that the develop- 
ment of initiative, ingenuity, and 
creative ability can be encouraged 
by giving students the best possible 
understanding of basic physical laws. 
Our best engineers will always be 
those who have developed initiative 
and ingenuity in the application of 
fundamental laws to physical prob- 
lems. 

From a paper entitled “Developing 
Initiative, Ingenuity and Creative 
Ability in Undergraduate Engineers, 
given at the 59th Annual Meeting of 
the American Society for Engineer 
ing Education, East Lansin¢, Mich. 
June 25-29, 1951. 




































Luster or Glitter? 







By John A. Hannah 







President 
Michigan State College 
East Lansing, Mich. 


HE MACHINE has had to share # 
place with the dollar above the 
altar of the materialistic among “ 
The machine, of course, is the top- 


ber 1951 
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The New Series 2 


whens space is ot_< OBERDORFER 
a premium... Ps" 
\~—\ INTERNATIONAL 


JTARY/ GEAR PUMPS 


2 Mechanical pressure - 
senendutes tas maaeia ee These two motor driven pumps have all-bronze 
». housing and gears, oilless carbon bearings, micro- 
finished stainless steel shafts (+ 25/100,000 of an 
inch) and are powered by heavy-duty 4% h.p. motors* 
equipped with thermal overload protection. 

They are intended to be used wherever a liquid 
has to be moved from one location to another in 
quantities up to 240 gallons per hour at pressures 
from 0 to 100 lbs. per square inch. 

They are adaptable for a wide variety of indus- 
trial and chemical applications where a corrosion- 
resistant pump is required and space is limited. Their 
all-bronze body and gears permit use with most liquids. 


%* 110 volt AC, Motor standard but specially 
machined for pump mounting. 


Bronze housing 
(Oberdorfer alloy #16001) 


GALLONS PER HOUR at 1725 R.P.M. 


DIMENSIONS— Pump Only 


‘Pumpme. Height | Width | Length 
2 WEE ee 
Nea 3% 2% | Ah 























PUMP No. 12 CCC 
Pump head only (%” pipe size) 
F.O.B. Syracuse 


Complete unit with 4 H.P. 110 volt AC thermal 
overload motor price on request 


PUMP No. 2 CCC Write Dept. MD-519 


Pump head only (%” pipe size) i 
F.O.B. Syracuse INDUSTRIAL PUMP DIVISION 


Complete unit with 4% H.P. 110 volt AC thermal , 
overload motor ” price on request Oberdorfer Foundries, Inc. 

















Syracuse, N. Y. 
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NEW rczcase 


Provides Instantaneous Protection for Equipment 
Driven by AMERICAN REDUCTION DRIVES 


The American torque-arm Overload Release provides another exclusive advan- 
tage for users of American Reduction Drives. It is a simple, foolproof device 
which automatically and instantaneously disengages the torque-arm from the 
reduction unit upon sudden shock loads or jamming condition. This disengage- 
ment permits the unit to revolve around its concentric input shaft and output 
hub, thus removing all torque from the driven machine and protecting equipment 
from damage. The Release is easily reset without tools and continues to provide 
the same overload protection indefinitely. Write for complete information on the 
application of this simple protective device for use with American Reduction Drives. 


ERIC 
MEBICAN 


ropay! The Gmerican Valley Company 


4238 Wissahickon Ave., Phila. 29, Pa. 


Please send me complete information on the exclusive American torque- 
arm Overload Release for use with American Reduction Drives. 


NAME. TITLE. 



































ranking god, for the dollar is jn, 
very real sense the product of th 
machine. But we have placed mug 
faith in the dollar to perform tasiy 
for us—indeed, sometimes it seeny 
that we believe ‘that anything cy 
be bought with money, even pear 
and the love and admiration of 
mankind. 

But in recent years, as internatiop. 
al tensions have persisted after th 
war that was to be the last great 
war, and as we go on building mor 
magnificent machines to preserve 4 
precarious margin of safety in , 
world seemingly bent on war, we 
Americans are beginning to wonder 
whether our faith in the machine and 
in the dollar has not been misplaced 

We have achieved the world’s high- 
est standard of living; we have put 
together the world’s most stupendous 
industrial system; we have only six 
per cent of the world’s population, 
and only seven per cent of its area 
but we account for roughly half of 
its industrial output. But we have not 
bought, with all of our dollars and 
all of our machines, the peace and 
security which we Americans cherish 
as our greatest ambition. 


Are We on the Right Track? 


It is no wonder that we are begin- 
ning to question whether we are on 
the right track and beginning to ask 
whether we dare place our faith in 
machines, and in dollars, alone. That 
gnawing wonder is to blame for 8 
great deal of the insecurity that al 
Americans feel these days when we 
see our taxes mounting, the cost of 
living mounting, the piles of war sup- 
plies mounting, and no peak in sight 
for any of them. 

It is axiomatic that he who claims 
the credit for a particular plan o 
process is liable for the blame if the 
plan fails or the process goes awry. 
The unthinking folk who loudly sang 
the praises of the scientists for mak- 
ing all our wonderful gadgets pos 
sible can be quick to say the same 
scientists are to blame when they 
find that those gadgets are not all 
they had expected them to be. As en 
gineers, you have had your share of 
the blame. 

The fallacy of such thinking is o> 
vious: the inventors and _ scientists 
and manufacturers and engineers arf 
no more to blame for the miseries of 
the world than they were entitled to 
all of the credit when everything Ww 
going well. 

Neither are the machines them: 
selves to blame—the atom bomb is of 
no more importance than a grain o 
sand without man to direct its flight 
to the target and to time its detona- 
tion. The decisions lie in man, te 
thinking animal, not in the inanimate 
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® The exclusive Orange cage 
design holds all rollers in perma- 
nent alignment—prevents skew- 
ing—permits precision-controlled 
internal clearances. Orange Cage 
Type Needle Bearings are es- 
pecially well-adapted to vertical 
installations — spindles — over- 
hung mountings—and relatively 
high speed applications. They 
are less affected by misaligned 
mountings and uneven loading. 
Provide high load capacity in 
small space—assure quiet, pre- 
Cision running, with long life ex- 
pectancy. Sizes from 2” to 8” 
shaft diameters. 
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@ True to its slogan ““Engineered Machine Tool Rebuild- 
ing”, Simmons Machine Tool Corp., Albany, N. Y., 
redesigned and rebuilt this giant 100” Lathe into an 
exceptionally quiet, smooth-running machine, with 100% 
increase in spindle speed. Typical engineering improve- 
ments made in the headstock, included installation of 
Orange Cage Type Needle Bearings in place of plain 
bearings; Sykes herringbone gears instead of spur gears on 
two final gear reductions; pressure lubrication.system to 
all gears and bearings. 


ORANGE 73% 


NEEDLE BEARINGS 


HE 11 Orange Cage Type Needle 

Bearings installed on headstock 
shafts in place of bronze bushings, are 
credited by Simmons engineers with 
at least half of the 100% increase in 
spindle speed. Equally important, the 
Orange cage design permits some shaft 
misalignment between bearings with- 
out harm and prevents skewing of rol- 
lers due to uneven loading. Simmons 
rates Orange the most adaptable of all 
bearings to carry required loads within 
existing dimensions, when changing 
over from other type bearings. 


WRITE FOR ENGINEERING 
DATA FOLDER on Orange Cage Gnd 
Type Needle Bearings. 





PLATECOILS 


(REPLACE PIPE COILS) 


for the UNITED ENGINEERING and FOUNDRY Company 
Pittsburgh, Pa. 





@ EASIER TO INSTALL 

@ TAKE LESS TANK SPACE 

@ REQUIRE LESS MAINTENANCE 
@ COST LESS TO USE 


When un Engineering and Foundry Company first decided to use 
Platecoils heir Lubricating tanks, ease of installation was the deter- 
mining fa Weighing only half as much as equivalent pipe coil, 
Platecoils Birch easier to handle and take less time to install. How- 
ever, other Denefits have resulted that are equally important. Platecoils 
take only wer half as much space in the tank to give it greater capacity. 


The absen tube failure and less trouble with leakage reduce mainte- 
nance to an absolute minimum. The net result is that Platecoils cost less 
to install ess to use. 

You ¢c t your tank heating and cooling costs to rock bottom by 


using Platecoils. You will save up to 50% in initial costs. Your tanks 
will heat 2 faster thus saving many non-productive hours. And you 
will save y hours in maintenance time. Send for full details today. 
Ask for bulletin No. P71. 


PLATECOIL 


KOLD-HOLD MFG. CO. 


¥ 











machines to which we have falsely 
ascribed so many human attributes, 
To paraphrase the famous words of 
Shakespeare, “The fault is not in our 
machines, but in ourselves—al] of 
us.” 

This national malady of insecurity 
and its causes have great importance 
for those engaged in educational pur- 
suits, perhaps more than for any 
other group, for we have been largely 
responsible for the condition. We 
have had as our task the training of 
the leaders of this country; it is we 
who have encouraged them in a ma- 
terialistic view of life; it is we who 
have countenanced the stripping 
from the scientific curricula of the 
cultural subjects and have graduated 
engineers who, we are proud to say, 
knew engineering and little else, biol- 
ogists who knew biology and little 
else, chemists who knew chemistry 
and little else. Is it any wonder that 
these poor deluded students have not 
known what to do with their techni- 
cal knowledge ? 

Who is to blame if they have not 
been trained to estimate the likely 
consequences of their actions, and 
to judge their actions from the stand- 
point of social responsibility ? 

What I am advocating here for ed- 
ucation is a revamping and revision 
of curricula in many fields of study 
to make room for some of the 
courses directed to training students’ 
minds and to refreshing their inner 
spirits, so as to make of them whole 
men and women instead of technical 
instruments prepared to carry out 
their mechanical functions in mak- 
ing adequate livings, but failures at 


making lives for themselves and 
others with whom they come in 
contact. 


Human Relations 


It is not enough, in my opinion, 
to teach engineering students engi- 
neering and related subjects exclu- 
sively. They should not leave our 
colleges and universities with the 
mistaken notion that everything in 
life can be reduced to a mathemati- 
cal formula, and their relations with 
their fellow men determined by slide- 
rule calculations. 

The purpose is to guarantee that 
we will no longer graduate music 
majors who know nothing of the 
physical and biological scienc’s, pan 
gineers who know little or " thing 
of history or art or the biological 
world in which they live, chemists 
who know nothing of the sciences - 
bordering fields or of the social scr 
ences. 

But while we are broadening our 
courses to produce graduate: who 
can honestly claim to be educated, 
we must narrow hem too, in order 
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the 


weighs 6pounds. 


Cost with broached keyway is $1.15. 


the ACTUAL 
increasing 


Fig. 1. Traditional Construction. Machine 


foot-lever, 10 inches long, 


- costs 





cost designs. 


2. Simple Steel Design Costs 34% Less. 
Can be built by the shop with only saw 
and shears. Weighs 2.7 pounds. . 


68¢ complete with keyway. 


the IMMENSITY 
of the POSSIBLE 
Unlimited opportunities 
to create efficient, lower 
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Machine Design Sheets are available to designers and engineers. Simply write on your letterhead to Dept. 


THE LINCOLN ELECTRIC COMPANY 


CLEVELAND 1, OHIO 


—September 1951 
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- Roth makes Rubber 
Resist 500°F.Heat 
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Roth makes Rubber 
Resist -110°Cold 
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Roth makes Rubber 
Resist Oil and Gas 


PTTTTITIT TT TTT eee, he 


Roth makes Rubber 
» Resist Weather 
and Abrasion 
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Roth makes Rubber 
Bond to Metal 
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| Roth makes Rubber 
“ to Your . 
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WRITE, WIRE OR PHONE... 


Roth will gladly help you develop bids, 
quote on present rubber requirements or 
create a special formula to cut costs, 


boost output or simplify production. 





ROYN RUBBER company ) 


1862 S. 54th Avenue * Chicago 50 
Custom Manufacturers of Industrial Rubber Products since 1923 





“think. And they must learn to think, 








that they may focus on some of the 
fundamental truths ef which we hay 
lost clear sight in recent generations, 
The glitter of modern civilization has 
obscured too much of the intrinsic 
value of such old-fashioned things 
as respect for the rights of others 
respect for the persons of others, re. 
spect for the property of others, and 
respect for the opinions of others. 
But most of all, I am sure you will 
agree, we must teach students to 
















not about problems in their own 
spheres of activity exclusively, but 
about a great many other things. 





Assuming Social Responsibility 











Those who question whether the 
designer, the builder, and the opera- 
tors of our machines should assume 
any social responsibility for the re- 
sults of their actions might look with 
profit at the example set by such 
distinguished scientists as Compton, 
Einstein, DuBridge, and Bronk. 

These men, who know better than 
any others the awful potentialities of 
atomic power, fully recognize the 
probable consequences of their crea- 
tive action, and are laboring mightily 
to develop a social-political climate 
favorable to effective control of at- 
omic energy for the benefit of man- 
kind. And if men such as these are 
prepared to assume some responsi- 
bility for their actions, then it is 
highly appropriate that others do 
likewise. 

In the final analysis, an educated 
man in a democracy is one who is 
trained and conditioned to be an ef- 
fective citizen. He need not necessar- 
ily be a man who has attained great 
wealth, or professional distinction, or 
high public office. He may not be 
known far beyond the borders of his 
own community. 

But he will have been educated te 
contribute to the economic stability 
to the limits of his creative and pro- 
ductive skills: he will have been ed- 
ucated to contribute to the social sta- 
bility by his understanding of the 
world around him and his tolerance 
for the rights and opinions of others: 
he will have been educated to con 
tribute to the moral stability by his 
acceptance and observance of the 
fundamental values: and he will have 
been educated to contribute to the 
political stability by his reasoned, 
thinking approach to politica! issues, 
his rejection of demagogic appeals, 
and his willingness and ability to lead 
or to follow, with equal intelligence 

From a paper entitled “Lustre 
Glitter?” given at the 59th Annual 
Meeting of the American Society iw 
Engineering Education, East Lansing, 
Mich., June 25-29, 1951. 
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POWDER METAL 









This centrifugal clutch 


rf assembly for fractional horsepower 
WN motor-drives was designed for powder 


metal production. 




















Cup and flange offer high friction properties 





because of the iron-base powder metal surface, 





Shoes of leaded iron give maximum relative friction. 







Porous leaded bronze bushings assure self-lubrication for the life of the part. 






All this . .. and low cost too! Powder metal cost is far below 
that of all other manufacturing methods for this part. 










Often powder metal production is ideal. Often a little redesigning 
suits a part for the powder metal process. Then the manufacturer gets the 






benefit of special characteristics, high production, fine tolerances 






without machining . .. and low cost. 






Take nothing for granted however. .Talk with experts 






... for example, Stokes engineers, who make 





no parts, but make the presses. Stokes will 





guide you in design and materials, calculate 






your savings, or refer you 






to a skilled powder 






metal processor. 















F. J. STOKES MACHINE C 
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\RELAY TYPE 


STRUTHERS 
DUNN 


TTA TTLIGANY LCT ASE AY 
ratings, mountings, housings 
and other characteristics 
that fit them exactly 
to a high percentage 
of all relay 
applications... 


military or commercial 


STRUTHERS-DUNN, INC., 150 N. 13th ST., PHILADELPHIA 7, PA. 


BALTIMORE @ BOSTON e@ BUFFALO @ CHARLOTTE @ CHICAGO e CINCINNATI 
CLEVELAND .@ DALLAS e@e DETROIT @ KANSAS CITY © LOS ANGELES 
MINNEAPOLIS @ MONTREAL @ NEW ORLEANS @ NEW YORK e@ PITTSBURGH 
ST. LOUIS @e SAN FRANCISCO e@ SEATTLE @ SYRACUSE @ TORONTO 
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OF MANUFACTURERS 


1 of a building of 
15,000 sq ft in Wapakoneta, 0, 
| has been announced by Superior Tube 
| Co., Norristown, Pa. The new plant 
| is expected to start operations in 
| December and will produce seamless 
nickel cathodes for the electronics in- 

| dustry. 

+ 


Universal Metal Products Inc, re- 
| cently moved into its new plant in 
| Wickliffe, O. The company manufac. 
| tures metal parts—fiat springs, wire 

forms, stampings, spring fasteners, 
| split tube spacers and small assem- 
blies, and has facilities for volume 
| production of these parts. The new 
| plant is equipped with punch presses 
| and four-slide machines. 

7 


A new construction and improve. 
ments program, designed to boost 
steel production capacity for , the 

_ Wheeling Steel Corp., will bring total 
costs of postwar expansion to more 
than $100,000,000. As a result of the 
construction and improvements pro- 
gram the company’s annual ingot-ca- 
| pacity has been increased by 516,000 
net tons and annual capacity for butt- 
weld pipe has been increased by 120,- 
000 net tons. 
7 


As a result of a major expansion 
program, production of refined nickel 
by The International Nickel Co. Inc. 
has been increased by 1,000,000 
pounds monthly, thus achieving 4 
goal set at the company’s annual 
meeting last April. 

a 


In expanding for military produc- 
tion, Packard Motor Car Co. plans 
to quadruple the size of its forge op 
eration with the purchase of 327,000 
sq ft of industrial property near its 
main Detroit facilities. The company 
has taken possession of the former 
R. C. Mahon Co. plant on Mt. Elliott 
Ave., about one-half mile north of 
the present Packard forge shop. 











+ 


Wyman-Gordon Co. has announced 
an expansion program for its North 
| Grafton, Mass., press forging plant. 
The present press building wil! have 
| an addition of approximately 185,000 
sq ft, and new buildings will nclude 
' one of about 500,000 sq ft to house 
_the processing operations, mainte 
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Here’s a quick, convenient way for 
the designer, engineer and draftsman 
to keep up-to-date on developments 
in materials, design and applications 
of sleeve bearings, bushings and simi- 
lar precision parts. The latest news on 
improved cast and sintered copper- 
leads . . . the new bi-metal rolled, 
split-type bearings . . . the re-design 
problems involved when shortages 
call for bearing lining changes. . . 


Since 1899 


ENGINEERING BULLETINS on 
SLEEVE BEARING DEVELOPMENTS! 


“Sleeve Bearing Topics” will help 
keep you abreast of all of these devel- 
opments. A request on your business 
letterhead places your name on the 
list. Right now we.can also send you 
back issues to make your file complete. 
Fits standard files, punched for a 3- 
ring binder. Address your request to: 


FEDERAL-MOGUL CORPORATION 
11045 SHOEMAKER © DETROIT 13, MICH. 


Our six plants produce sleeve bearings in all designs and sizes; 
cast bronze bushings; rolled split-type bushings; 

bi-metallic rolled bushings; washers; spacer tubes; precision 
bronze parts and bronze bars. 





nylon 
rod eee *#® 


This coil form with 128 threads 
per inch on the O.D. shows how 
nylon’s machinability permits 
close tolerance work. Machining 
coil forms from nylon rod has 
resulted in greatly increased 
strength of threads. 


Because of the STRENGTH of nylon rod, bearing retainers 
and screws are being machined from it. WEAR RESIST- 
ANCE is important for parts like gears; and where lubrica- 
tion is difficult, nylon gears are outlasting metal gears by 
as much as 2 to 1. The SELF-LUBRICATING properties of 
parts machined from nylon rod contribute to long and 
QUIET OPERATION of gears, bearings, thrust washers, etc. 
The production advantages of nylon rod are tremendous— 


Rush Production—No waiting for costly molds when 
you machine parts from nylon rod. 


Design Flexibility—You can change a part's design by 
merely changing the machining set-up. 


Close Tolerances —Particularly in heavy cross-sections, 
machining gives closer tolerances than are possible by 
molding nylon. 

New Folder Contains Complete Informa- 


tion on sizes, nylon formulations and 
colors available, etc. Write for your copy. 





Reading, Pa. 


NYLON 
& TEFLON 


© TUBING 


Pioneer Producers of Nylon Rod and Strip 








nance equipment and diesinking fa. 
cilities. Office, laboratory, engineer. 
ing and power facilities will also be 
installed. The expansion program 
includes installation of two new die. 
forging presses, one of 50,000 and 
the other of 75,000 ton capacity. 
These additional facilities are made 
necessary by the increased aircraft 
program and by the current trend in 
aircraft construction toward the use 
of larger forgings. 

- 


A long-term contract to build large 
naval aviation rocket motors has 
been awarded by the U. S. Navy to 
the York Corp. Initial work on the 
contract is expected to begin before 
the end of this year. 

. 


Construction has begun on an in- 
tegrated mass production plant for 
guided missiles, a U. S. Navy facility 
to be operated at Pomona, Calif., by 
Consolidated Vultee Aircraft Corp. 
The guided missile division, now l- 
cated at San Diego, will supervise 
plant construction, operate the gov- 
ernment-owned factory and build su- 
personic interceptor-type missiles for 
the Navy’s Bureau of Ordnance. 

) 


The general offices and plant of 
The A. H. Emery Co. have been 
moved to a new building on Pine St., 
New Canaan, Conn. 

. 


A new $5,000,000 industrial belting 
plant has been completed by B. F. 
Goodrich in Akron, O., and is now in 
full operation. One of the largest 
facilities of its kind, this plant will 
enable the company to meet the de- 
mand for larger conveyor belts to 
make higher lifts and to handle heav- 
ier loads and harder impacts. Con- 
veyor belting can now be produced in 
single rolls up to 35 tons in weight. 

¢ 


Construction of a new plant near 
Kansas City, Mo., for Fairbanks, 
Morse & Co. has been started. It 
will contain approximately 500,000 84 
ft of floor space, which includes 4 
foundry, and is to be used to make 
engines and pumps. 

+ 


Members of the Plastic Technical 
Council of the plastics division, 
Monsanto Chemical Co., recen'!y cele- 
brated their fifth anniversary * 
members of a pool of knowlege for 
manufacturers with plastics prob 
lems. The ten-man council, repre 
senting a total~experience of more 
than a century in the plastics bust 
ness, was established to provide & 
pert assistance on plastics applicé 
tion. Problems are placed before 
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Cork-and-Rubber Gasket Materials 


made to meet government specifications 









There is an Armstrong material made to meet each of the 6 types included in the 


principal government specification covering cork-and-rubber gasket materials. These 





materials are listed below. For detailed information about these compositions, please 





see Sweet’s file for product designers or call the nearest Armstrong office listed below. 







Government Specification Armstrong Material 












ME Aeeeee «Tyee 1 Gah... . a ccccccccéectus 
Send for this 







Tyee 5 TM < con cccceweascs NC-710 gasket manual 
Ue EPR aa vcd so vedans seen NC-711 You'll find up-to-date information 
m on current government specifica- 
8 SO ee er DC-167 tions and tentative SAE-ASTM 
specifications in “Armstrong’s Gas- 
Type II Medium............... DC-100 ket Materials.” 





You'll find, too, in this 24-page 








Type II Firm eoeoeoeeeeeeeeeeeseese DC-113 manual, a lot of helpful information 

{DK-153 on the design and use of gaskets. 
er ee er 1 RK-304S Included are discussions of sub- 
(RK- jects such as designing gaskets to 

— reduce cost . . . practical toler- 
ET .\\scusndpndsabadee cooker ianen DK-149 ences fer seslitent quiets. . . do 
New cork-and-rubber compounds. Armstrong’s Research signing flanges for efficient sealing, 





and many others. 

See “Armstrong’s Gasket Mate- 
rials” in Sweet's file for product 
designers. For a personal copy of 


Laboratories are ready to develop cork-and-rubber mate- 
rials to meet new military requirements as they arise. 
Please discuss your needs with your nearest Armstrong 









representative . . . or write. this manual, write to Armstrong 
Cork compositions, There is an Armstrong Cork Composi- Cork Company, 
tion made to meet each of the classes under Federal Gaskets and 














Specification HH-C-576, as well as each of the grades Packings Dept., 
; ; 5109 Arch St., 
under specification MIL-C-16090. Speedin DOR ty 
Synthetic rubber compounds. Armstrong manufactures ; 
highly specialized synthetic rubber compounds for certain 








critical applications. For example, Armstrong makes a NEW 
rubber washer that meets the requirements of the air- 1951 
craft fuel nozzles made under MIL-N-4180. EDITION 











Armstrong’s Gasket Materials 






Your nearest Armstrong Industrial Division office 


ALBANY 10, N. Y., 64 Northern Boulevard, Telephone: 4-0131 ¢ BOSTON 16, MASS., 131 Clarendon Street, Telephone: COpley 7-2490 
CHICAGO 54, ILL., 13-136 Merchandise Mart, Telephone: DElaware 7-0500 @ CINCINNATI 2, OHIO, Temple Bar Building, 138 E. Court Street, 
Telephone: PArkway 3220 ¢ CLEVELAND 15, OHIO, 209 Hanna Bldg. Annex, Prospect Ave. and E. 14th Street, Telephone: MAin 7900 ¢@ 
DETROIT 26, MICH., 10th Floor, Free Press Building, 321 Lafayette Avenue, West, Telephone: WOodward 3-5670 ©® GREENVILLE, S. C., 33 
Norwood Place, Telephone: Greenville 3-5320 @ LOS ANGELES 15, CALIF., 719 Bendix Building, 1206 Maple Avenue, Telephone: RICHmond 
0286 « NEW YORK 16, N. Y., 295 Fifth Avenue, Telephone: MUrray Hill 4-6900 ©¢® PHILADELPHIA 2, PA., Robinson Building, Fifteenth 
and Chestnut Streets, Telephone: LOcust 4-4290 @ ST. LOUIS 3, MO., 1205 Olive Street, Telephone: CHestnut 1757 ©@ In Canada: Armstrong 
Canada Limited, 6911 Decarie Boulevard, Montreal, Quebec, Telephone: ATlantic 4733. 
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‘SHORT CUT TO PRODUCT 
IMPROVEMENT AT LOW COST 


PRINTING ROLL 
CLEANER TANK 


Design Them Around PERMACLAD 


Stainless Clad Steel 
Corrosion Resistant! Easily Formed! 


Manufacturers and designers are discovering the advantages of design- 
ing products and equipment around PERMACLAD Stainless Clad Steel. 
PERMACLAD combines the surface characteristics of stainless steel with 
the formability of mild carbon steel and 
provides corrosion resistance at low cost. 
PERMACLAD is stainless steel (usually 
10% or 20 % but can be varied to meet design 
requirements) inseparably welded to mild 
carbon steel. If your product or equipment 
requires corrosion resistance on one side 
only, you can effect savings in the consump- 


tion of critically short materials through the use of PERMACLAD. 


PERMACLAD is a material that has proved itself in hundreds of ap- 
plications. More and more applications are being discovered for 


10% 
Stainless 
Cladding 


now and see if your product or equipment can be improved ie 
with PERMACLAD. Write for data-filled folder D-98. 


ax < 
For Better Products At Low Cost... Specify PERMACLAD J S 


Scrap is a vital necessity to keep America’s steel mills 
operating at capacity. Cooperate! Sell your scrap now. 


PERMACLAD 


STAINLESS CLAD STEEL 


ALAN WOOD STEEL Coprany 


PERMACLAD everyday. Why not get complete information | 


mp ea ezine tcc yn Sir 


125 Years of Iron and Steel Making Experience tt AW 


Other Products: A. W. AGRI Abroie Pao Pte + A.W. SUPEE-DAMOND Ror Poe « z 
Plates * Sheets © Strip » (Alloy and Speciat Grades) 


the council for discussion and re. 
search, and the council’s findings are 
set forth in a written recommenda- 
tion containing any helpful and rele. 
vant comments that may evolve from 
the discussion. 

+ 


The plastics mold-making facilities 
of the General Electric Co. have been 
expanded and modernized as an ip- 
tegration of mold-making operations 
to service the Decatur, Ill. and 
Taunton, Mass., molding plants of 
the division. The modernized tool 
room, located in Pittsfield, will cover 
40,800 sq ft, twice the area of the 
former mold-making operation. Sim- 
ilar machine tools are grouped to 
gether for efficient supervision of ac- 
tivity, and machinery capable of tool. 
ing large molds has been installed in 
anticipation of the trend for larger 


plastics moldings. 
* 


Burroughs Adding Machine Co. re- 
cently acquired Control Instrument 
Co. Inc., Brooklyn, N. Y. Designer 
and manufacturer of electronic in- 
struments and fire control devices for 
the U. S. Navy, the latter company 
will continue, as a separate corpora- 
tion, to use its facilities for defense 
production in this field. 

. 


To prevent confusion between the 
name Electro Machines Inc. and sev- 
eral similar firm names, and to bet- 
ter identify name with product, the 
manufacturer of Doerr electric mo 
tors has officially changed the com- 
pany name to Doerr Electric Corp. 

+ 


Quaker Rubber Corp., division of 
H. K. Porter Co. Inc., has begun 4 
quarter million dollar expansion of its 
hose manufacturing facilities to pro 
duce high pressure wire braided hose 
for the Air Force. The entire sum 
will be spent for special manufactur- 
ing equipment necessary for the pro 
duction of this high pressure hy 
draulic control hose. 

+ 


Scheduled for completion by Sep 
tember, a one-story building which 
covers 150,000 sq ft is being built at 
Tupelo, Miss., by the Rockwell Mfg 
Co., Pittsburgh. 

+ 


A new aluminum smelting plant 


the first to use lignite for tuel, wil 
be built by the Aluminum Compaly 
of America. The plant, which 

have a production capacity ©! 85,000 
tons of aluminum annually whe? 
completed, will be located approx 


mately 60 miles south of W209, Tex. U 


Production is expected to start # 
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the spools on this wire coating 
machine are made of Uscolite, U.S. 
Rubber’s new plastic. They can 
deform under loads without ‘i 
breaking to a greater extent 

than metals can. 





@ “U.S.” makes spools of Uscolite, a remarkable 
plastic which is replacing many other materials, 
including other plastics. These spools do not chip 
and get rough around the edges, as do metal 
spools. Uscolite spools have low thermal conduc- 
tivity hence wire spooled when hot stays tight 
upon cooling. A wide variety of products are 
made of Uscolite, including many types of piping. 
This great material is resistant to most chemicals, 
has high impact strength, is furnished in standard 
lengths; pipe can be cut to size and threaded on 
the job. For more information write to address 


This Uscolite pipe was only dented after below. In Canada, write to Dominion Rubber 
being hit by a .44 calibre revolver bullet fired Cc y Montresl 

from 20 yards. This amazing plastic is light in —s , 
weight, extremely versatile. 














PRODUCT OF 


NITED STATES RUBBER COMPANY 


MECHANICAL GOODS DIVISION «+ ROCKEFELLER CENTER, NEW YORK 20, N. Y. 
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Can any of these 
free services 
help you speed 
defense production? 


New York State offers these aids to 
defense manufacturers and suppliers 


] Help in Locating Subcon- 
@ tractors. The New York State 
Department of Commerce, through 
its “Industrial Preparedness Sur- 
vey,” can supply complete data on 
plants and equipment suitable for 
production of specific defense items. 
A prime contractor can speedily lo- 
cate the subcontractor he needs. 


2 New Plant Site Location.To 
@ help you establish new plants 
or expand current operations, the 
Department will be glad to recom- 
mend appropriate locations avail- 
able within the State. Information 
on labor, raw materials, power, 
water, fuel and transportation will 
aid your decision. Inspection trips 
are arranged confidentially. 


Write for 
bulletin 


Name 


Office in Washington. A 
@ NewYork State office is main- 
tained in the nation’s capital to 
help New York businessmen. This 
office sets up meetings with the 
proper personnel; provides informa- 
tion on government agencies; keeps 
abreast of current regulations and 
restrictions; aids in preparing appli- 
cations and other papers needed to 
carry on business with Federal 
agencies. 


4 information on Current 
@ Federal Purchasing. As 
part of its service to businessmen, 
New York State screens notices of 
Federal procurement opportunities 
and circulates procurement infor- 
mation to firms within the State. 


New York State Department of Commerce 

Room 135, 112 State St., Albany 7, N. Y. 

Please send me a copy of your free bulletin ‘‘Defense Services 
of the New York State Department of Commerce.” 





Position 





Company 





Street 











City 














the early fall of 1952. The company 
previously had placed in operation ; 
gas-fueled aluminum reduction plan 
at Point Comfort, Tex. This plant 
is being enlarged to produce an ad. 
ditional 35,000 tons annually. Als 
under construction is a new 85,000- 
ton smelting plant at Wenatchee 
Wash., and a new plant at Bauxite 
Ark., for the refining of bauxite or 
into alumina. 











¢ 


An electric resistance-weld tube 
mill with a capacity for making line 
pipe and casing in sizes from 4% up 
to 16 in. OD, in thicknesses ranging 
up to 9/16-in., is being built for the 
Lone Star Steel Co., Dallas, Tex. 


° 


Through the installation of a Yoder 
forming machine, the San Francisco 
plant of Clingan and Fortier Ine, is 
now able to produce continuous rolled 
form sections to meet many speci- 
fication requirements. The company 
can either supply the raw material 
or produce shapes from the custom- 
ers own stock. The 12-stage ma- 
chine will provide special aluminum 
or steel shapes to fit almost any pat- 
tern. 













° 





Heli-Coil Corp. has moved into its 
new plant at Danbury, Conn. In ad- 
dition to the manufacturing area, the 
new structure will also house the 
firm’s executive, administrative and 
sales offices and its engineering and 
product development departments. 

¢ 











Approximately one-fifth of the total 
production of Hotpoint Inc. will be de- 
voted to defense work in 1952. Two 
new factories in Chicago that will 
provide a million sq ft of manufac 
turing area are nearing completion, 
and this combined facility will be et 
tirely devoted to the production of 
jet engine components. In addition, 
the company is building an addition- 
al plant in Milwaukee where turbo 
superchargers will be built. 

. 
















Construction of a new plant i 
Concord, Mass., has been s‘arted by 
the General Radio Co., manufacture 
of electronic products. The ew plan 
will be a three-story buildin of 72> 
000 sq ft. 







o 


Celanese Corp. of America ha 
started construction of a larze par 
formaldehyde plant to be erccted 
the same site as the present chem 
ical plant at Bishop, Tex. This a 
expansion will increase the output of 
paraformaldehyde in the Unites 
States several fold and will help to 
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j YASTER, more convenient, and 


more economical assembly line 


operations are possible with Hyatt 
Hy-Load Roller Bearings because 
their component parts are freely 
interchangeable. 

Separate bearing elements can be 
assembled on shafts and in housings 
at different locations. There is no 
need to mark or tag matching com- 
ponents because the separate parts 
can be brought together on the as- 


sembly line with complete assurance 


MACHINE DEsIGN—September 1951 


of their perfect mating. Surely, this 
feature of Hyatt Hy-Loads makes 
possible more efficient production 
planning and layout. 
* * * 

Interchangeability of component 
parts is just one advantage of the 
Hyatt Hy-Load line of cylindrical 
reller bearings. For complete infor- 
mation write for catalog 547, We'll 
be glad to send one to you. Hyatt 
Bearings Division, General Motors 


Corporation, Harrison, New Jersey. 


















alleviate the shortage of a critical 
defense raw material. This chemical 
is used in plastic electrical parts for 
condensers, transformers, etc., and in 
resins for heavy duty brake linings 
for tanks and similar military equip. 
ment. 







What LORD ARASH 


in Vibration-Control 
means to YOU 





+ 






Graham S. McCloy, engineer in the 
Westinghouse Electric Corporation's 
appliance division, Springfield, Mass, 
plant, received $5000 as a special 
award for outstanding achievement in 
his invention of the first fully-auto- 
matic defrosting refrigerator. The 
award is part of a Westinghouse pro- 
gram designed to reward outstanding 
company inventors. 













° 


Electro-Seal Corp., Des Plaines, IIl., 
is now located in a new plant at 946 
North Ave. The new structure pro- 
vides more than three times the plant 
capacity of the former quarters. 

















¢ 





Upon his retirement, W. F. Hurl. 
| burt Sr., chairman of the board of 
Automatic Switch Co., Orange, N. J., 
| Was presented a testimonial plaque 
by the employees of the company. 
Mr. Hurlburt had been president of 
the company from 1929 until the end 
of last year, when his son took over 
this responsibility. 














¢ 





The C. Lee Cook Manufacturing 
Co. Inc., Louisville, has announced 
plans for expanding its production 
facilities to meet demand for its me- 
tallic rod packings and graphitic iron 
piston rings. Capacity will be in- 
creased approximately 50 per cent. 








































@ The precision with which molds are made accounts in 
part for the accuracy and uniformity of LORD Vibration- 
Control Mountings. For example, before the form tool 
which will give shape to new molds is used, it is placed 
in a comparator which enlarges and projects the contour 








































































of the cutting edge for direct comparison with drawings. ° of 
By such modern techniques, LORD avoids errors and A $43,000,000 expansion and mod ¢; 
produces molds exactly as designed. ernization of steel operations in the a 
Similar high standards of precision guard quality at Rouge plant of Ford Motor Co. will 
every stage of production. This is the reason why satis- add 190,000 tons of finished steel caf ™! 
faction and dependability accompany every shipment of pacity annually for defense and cr § an 
LORD Mountings. It is also assurance that LORD vilian use. The program, to be com § 4 
Mountings will add sales appeal to your product... will pieted by spring of 1953, will ua pe 
increase Customer appreciation . . . will insure extra oe a ae «ee 37 
. about 18 per cent. Scheduled are ex 
years of smooth, quiet, effortless performance. ae elias ciunn, © num unter yah 
The LORD Field Engineering Representative in your installation of new pig casting equip- 
area will be glad to assist you with the improvement and ment and extensive improvements in 
protection of your product’s performance through the the open hearth and rolling mill fa 
control of vibration and shock. Write for your copy of cilities. 
the Lord Natural Frequency Chart and of the Vibration . 
Isolation Chart. Designers and engineers will find them The first large-scale, self-contained 
of definite value. plant for titanium metal production 
will be constructed at Henderson, 
LORD MANUFACTURING COMPANY © ERIE, PA. eS es 
Canadian Representative: Railway & Power Engineering Corp. Ltd. America, a company owned jointly 
by National Lead Co. and Allegheny 
Ludlum Steel Corp. The project will 
increase world production of titanium 
by 800 per cent. Terms of the cor ATLAN 
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with 


class ®) insulation 


made with 


DOW CORNING 


SILICONES 


Wet Motors cre a constant threat to your 


w\\ production schedules . . . unless 
\ \ Ny, 

\ 

\ 


they're wound with Dow Corn- 
ing Silicone (Class H) insula- 
tion. Here’s evidence of the 
fact that Class H has at least 
10 times the wet insulation re- 






of insulating materials. At Virginia-Carolina Chemical 





sistance of the next best class 


Corporation's Homewood mine, a 300 hp., silicone in- 
sulated motor was back in service 3 hours after flooding 
with mud and waste water. Under the same conditions, 
an identical Class B motor had to be reworked and 
rebaked. Similar experience over the past 5 years has 
persuaded many chemical companies to specify Class H 
exclusively for all condensate and centrifugal pump motors. 


Note to electrical 
Design Engineers 


There's a rapidly growing industrial and military demand for Class H 
equipment... the only kind that can withstand the toughest operating 
conditions. Write for Catalog No. P-9, listing Class H insulation 


components and specifications. 


DOW CORNING CORPORATION, MIDLAND, MICHIGAN 


ATLANTA e 


CHICAGO ° CLEVELAND ° 
In CANADA: Fiberglas Canada, Ltd., Toronto 


ELIMINATE 
MOTOR FAILURE 


DALLAS 










Hot Motors die young... unless they're 


protected with Dow Corning 
Silicone (Class H) insulation. 
Here's evidence of the fact 
that Class H insulation makes 
hot and hard working motors 


last 10 times longer than they 





ever did before. Silicone in- 
sulated spinner bucket motors in rayon mil!s last 6 to 24 
times as long as Class A motors. Silicone insulation makes 
the high speed, rapidly reversing motors used by Cogsdill 
Twist Drill Company last 12 to 100 times as long as Class 
A or Class B motors. In a large steel mill, a crane hoist 


motor had 4 to 42 times the life ofa Class B motor. 





DOW 


CORNING 
CORPORATION 





MIDLAND, MICHIGAN 











LOS ANGELES ° NEW YORK . 
In GREAT BRITAIN: Midland Silicones, Ltd. 





WASHINGTON, D. C. 


ae 


Peer 


4 


. '* top name 


IN 
consumer fame! 


AUSON 


P 


PORTABLE 
ENGINES! 


The recognized superior- 
ity of Lauson engineering 
and long-life perform- 
ance carries a tremen- 
dous advantage to man- 
ufacturers of quality 
equipment. Important, 
too, is the fact that 
the Lauson name 
reaches almost 20 
million consum- 
ers through ad- 
vertising — a 
powerful sales 
weapon in sell- 
ing better pow- 

er equipment! 


THE LAUSON PORTABLE “=~. ENGINES 


COMPANY 


NEW HOLSTEIN, WIS. 
DIVISION OF HART-CARTER COMPANY 


246 


CANADA: HART-EMERSON, 
WINWIPEG, CANADA 


] 
| 





an initial production of 3600 tong of 
titanium per year, and operations ar 
expected to reach this level] by late 
1952. Operations will include the 
production of titanium sponge and 
the melting of the metal into ingots, 


+ 


Barnes - Gibson - Raymond division 
of Associated Spring Corp. has moved 
to a new and larger plant at 40300 
Plymouth Rd., Plymouth, Mich. With 
twice the productive capacity, the 
new factory takes over the opera- 
tions of the company’s former De. 
troit plant. 

+ 


In order to identify the company 
name more closely with its products, 
the Operadio Manufacturing Co. has 
changed its name to Dukane Corp. 
The firm is engaged in the produc- 
tion of highly specialized electronic 
defense material and owns and op- 
erates two plants, both of which are 
located in St. Charles, II. 

. 


The offices and factory of the 
Cords Ltd. division of the Essex Wire 
Corp. have been moved to DeKalb, 
Ill., from Newark, N. J. 

. 


Because of expanding operations, 
Industrial Plastics Co. has moved to 
a larger plant at 1829 South 55th 
Ave., Chicago 50, Ill. The modern 
new plant has over 30,000 sq ft of 
actual production area on one floor 
that is devoted to compression, 
plunger transfer and injection mold- 
ing, as well as mold making, finish- 
ing, painting and hot stamping. 

¢ 


The Groov-Pin Corp., formerly of 
Union City, N. J., recently moved 
into its new plant and general of- 
fices at 1119-1133 Hendricks Cause- 
way, Ridgefield, N. J. The new build- 
ing provides 40,000 sq ft of space, an 
increase of about 40 per cent. In- 
cluded are separate facilities for 
manufacturing Tap-Lok inserts, 4 
new self-tapping threaded bushing 
designed as a foundation for tapped 
threads in aluminum, magnesium, 
plastics, and other materials softer 
than steel. 

+ 


The National Production Author- 
ity has granted the Whitney Chain 
Co. of Hartford, Conn., a certificate 
of necessity to expand its manufac- 
turing capacity. Construction of the 
new plant, to be located in Longe 
view, Tex., will enable the company 
to be nearer its petroleum, mining 
and agricultural markets. Expansion 
of facilities in the company’s Hart: 
ford plant is also under way. 
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Reprints from this or other Logbook pages are available for your files. Request them from our Redweod City, California office 





———— 


Where Pressure Lubricating Systems are Employed— 
Dependable Oil Seal Performance is a Must 


Many machinery manufacturers are adopt- 
ing pressure lubricating systems in their 
new designs. This method of lubrication 
insures longer trouble-free performance, 
reduces maintenance costs and eliminates 
shut-down time ordinarily required for 
periodic manual greasing. 

The new Emsco “GB-800” oil field drill- 
ing trig is a fine example of heavy equip- 
ment which employs pressure lubrication. 
in this new unit more than 25 oil seals are 
employed on shafts ranging in size from 
1% to 10 inches. As shown in the photo 
of the drawworks (Fig. 1), three engines, 
transmission and hoist are mounted on a 
common skid and can be transported as a 


unit. The cut-away drawing (Fig. 2) is of 
the main hoist drum shaft assembly. The 
Pressure lubricating system is piped to 
bearings on the main shaft and in the idler 
sprocket. Oil flows through the bearing 
assembly flushing out all dirt or other 
foreign matter. 

_in this drum shaft section, five single- 
lip, spring-loaded National 50,000 series 
seals (Fig. 3) are employed. Near the clutch 
Position (A) two of these seals are mounted 
im tandem to provide protection against 
leakage into the clutch. The lubricating 
system places the relatively large oil seals 





Fig. 1—New Emsco “GB-800” skid-mounted 
rig for portable derrick operation 





Fig. 3— National 50,000 series leather oil seal 


under a constant internal pressure. The 
equipment is also subjected to frequent 
reversing and heavy load shocks resulting 
in a strenuous heavy duty sealing problem. 


National leather sealing members are 
specially treated to retain their shape and 
maintain an effective seal when subjected 
to such extraordinary operating conditions. 
These same type National leather seals 
have established performance records in 
many heavy duty applications on shafts up 
to three feet in diameter. 

If you are working on a design for heavy 
duty equipment, remember: National Oil 
Seals are, daily, establishing performance 
records. The seals you need are probably 
listed among National standard designs al- 
ready in production for you. Investigate 
and see for yourself. No cost or obligation, 
of course. 





NAY 


Oil AND FLUID 





NATIONAL MOTOR BEARING CO., INC. 


General Offices : Redwood City, California 
Plants: Redwood City, Calif.; Downey (Los 
Angeles County), Calif.; Van Wert Oho 


2279 





CALL IN A NATIONAL ENGINEER FOR RECOMMENDATIONS 


BUFFALO, N. Y. 
CHIcAGo, ILL. 


DALLAS, Texas 
DETROIT, MICH. 


Downey (Los Angeles Co.), CALIF. . 


« « « Room 1124, Prudential Bldg., Mohawk 9222 
- « « « Room 2014 Field Building, Central 6-8663 
CLEVELAND, OHIO . 210 Heights Rockefeller Bldg., Yellowstone 2-2720 
302 Highland Park Village, Justin 8-8453 
726 Lothrop Avenue, Trinity 1-6363 
11634 Patten Rd., Topaz 2-8166 
WICHITA, KANSAS x 4 


MILWAUKEE, WISs. 


PHILADELPHIA, PA. 


NEw YORK Ciry, N. Y. 


REDWOOD Clty, CALIF. 
WEST SPRINGFIELD, MASS. 
SYRACUSE,N.Y. . . 


519 South Broadway, Wichita 2-6971 


647 West Virginia Street, Broadway 1-3234 


122 East 42nd Street, Lexington 2-8260 


401 North Broad Street, Bell-Walnut 2-6997 


Broadway and National, Emerson 6-3861 
1025 Elm Street, Springfield 2-1881 
P.O. Box 1224, Baldwinsville 662 
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SIMPLY 






Shims stamped from brass or steel 
LAMINUM® look and act like solid metal 
but they peel off in .002” (or .003”) layers. 


Provide great ac- 
curacy yet allow 
easy machining 
tolerances 





No counting 





Speed production 
by simplifying 
your spacing ad- 
justments 


No stacking 





Reduce lathe time; 
no standby ma- 
chine required dur- 
ing assembly 


No miking 












CUSTOM SHIMS 


" [AMINUM 


Adjustments right 
at the job by peel- 
ing laminations 
with a penknife 


SEND TODAY for our Engineering Data File 


THE SOLIO S HAT FOR 
ADJUSTMENT 


STAMPINGS 








SHIM STOCK 


Precision cut to 
your exact specifi- 
cations, with care- 
ful quality control 


URGENT! Save production time! Shims are more important now than ever! 


LAMINATED SHIM COMPANY, Inc. 


1209 UNION STREET 


GLENBROOK, CONN. 





SHIMS 


FOR ADJUSTMENT 





Society 


ACTIVITIES 





HE 1951 Fall Meeting of The 

American Society of Mechanical 
Engineers will be held at the Hote 
Radisson, Minneapolis, September 26- 
28. The program will include 23 tech. 
nical sessions at which 49 papers will 
be presented. The Machine Design 
division is sponsoring two technical 
sessions on Thursday, September 27. 
At 9:30 these papers will be present- 
ed: 













“Characteristics of Dished- 
Plate ( Belleville ) Springs as 
Measured in Portable Recording 
Tensiometers,” by James J. Ry- 
an, professor of mechanical engi- 
neering, University of Minnesota. 
“The Theory of Long-Deflection 
Constant Force Spring Ele- 
ments,” by Frank A. Votta, Jr., 
design engineer, Hunter Spring 
Co. 

At the 2:30 p.m. session, co-spon- 
sored by the Machine Design and 
Petroleum divisions, the papers to be 
presented are: 

“Serviceability of Paper - Ma- 
chine Lubricants,” by M. L. 
Langworth and Bruce Weetman, 
Texas Co. “The Machine - Tool 
Laboratory at the University of 
Illinois,” by Lawrence E. Doyle, 
assistant professor, mechanical 
engineering, and W. C. Deem, Jr., 
University of Illinois. 


















e 






New Chapters of the American So- 
ciety of Tool Engineers have been 
chartered at Los Alamos and at Al 
buquerque, New Mexico. The Alamos 
Chapter will be the 92nd Chapter and 
the Albuquerque Chapter the 93rd 
chartered by the ASTE in major it- 
dustrial sections of the United States 
and Canada. 











« 





Significant expansion of its techni 
cal research program is being under- 
taken by Alloy Casting Institute t 
help meet defense mobilization needs 
and other engineering and equipment 
requirements dependent on the use ol 
stainless steel castings. Three neW 
projects closely keyed to current pro 
duction and supply problems of the 
industry and its customers are being 
instituted at major research labore 
tories. Because of the demand for 
high alloy castings and the concur 
rent shortages of alloying elements, 
the ACI Technical Research Commit: 
tee is concentrating its alloy conser 
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2 d- 
as 
ing 
Ry- 
igi- 
yta. 
ion 
ile- 
Jr., 
ing 
spon- 
and . ° . » . 
of! Continued high steel production this winter 
fa- 
: may depend on .. CLEANING OUT 
an, 
ool 
of 
: > YOUR SCRAP 
cal 
Ir, HOW TO TURN SCRAP INTO MONEY 
with an organized dormant scrap round-up TH | § M NTH 
in your plant: 

— 1. Appoint a top executive with authority to 
“nl make decisions to head the salvage drive. Despite . . . and because of... the continued high 
amsf 2, Organize a Salvage Committee and in- rate of steel production, the steel industry is on a 
sae clude a member from every department. hand-to-mouth basis in its receipts of purchased 
r in-§ 3. Survey and resurvey your plant for untapped scrap ... essential to production! Mills that normally 
ames sources of dormant scrap. Encourage your inventory a 60 day supply of scrap, are now main- 

employees to look for miscellaneous scrap taining high production with less than a week's sup- 
vn and report it to the committee. } ply on hand. That the effect of winter on transport fa- 
nde 4. Sell your entire organization on the need cilities could quickly exhaust these dangerously meager 
we to scrap unusable material and equipment. scrap inventories... and thus force a cut in steel pro- 
nent} %» Prepare a complete inventory of idle ma- duction . . . is obvious. Help assure an uninterrupted 
i terial and equipment. Tag everything not steel supply by rounding up and selling your dor- 
pro- Cam mant scrap* to your regular scrap dealer this month! 
the 6. Start it back to the steel mills by selling it 
oN to your regular scrap dealer. 
20ra" 

ff 7. KEEP AT IT! 

,cur * INLAND 
-_ ‘DORMANT SCRAP is any obsolete, broken or worn- STEEL COMPANY 
coi ow and irreparable machinery, tools, equipment, dies, . 
nse’ ligs or fixtures, etc., that may encumber your premises. 38 South Dearborn Street ° Chicago 3, Illinois 
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The vacuum-operated transfer mechanism 
on this linoleum press picks up the 
sheets and stacks them on a conveyor, 
ready for the next operation. 


he The vacuum line, with CHIK- 
SAN Swivel Joints for flexi- 


bility, also serves as the lever 
arm to operate the transfer 
plate. 


The frequency of operation 
is approximately 18 strokes 
per minute through an 80° 
arc, under 24” vacuum. 


CHIKSAN 


Ball-Bearing Swivel Joints 


The CHIKSAN Swivel Joints in this 
application not only provide a flexible 
vacuum line ...they make it possible to 
use the line itself as a lever arm to oper- 
ate the transfer plate. This means double 
duty which makes possible simplification 
of design which, in turn effects savings 
in manufacturing and operating costs. 
Wherever a flexible line can also be 
used as a mechanism, CHIKSAN Swivel 
Joints provide for precision movement 
with low torque, ample strength and 
maximum safety...under pressure or 
vacuum. Sizes from %” through 12”. 
CHIKSAN Engineers will gladly coop- 
erate with you in selecting the correct 
Swivel Joints for your particular appli- 
cation. Write for Catalog No. 50-AH. 


o 
e f 

(a) Bosic Type Swivel Joints—for pressures from 125 
psi. to 15,000 psi. (b) High Temperature Swivel Joints 
for temperatures to 500° F., working pressures to 700 
psi. (c) Rotating Joints for 150-lb. steam, brine, etc. 
For hot and cold rolls, tumblers, platens, etc. (d) 
Sanitary Swivel Joints for food processing, fruit juices, 
dairies, etc. (e) Hydraulic Swivel Joints for pressures 
to 3,000 psi. For aircraft, industrial and armored 
equipment. (f) Flexible Lines, designed and fabricated 
to meet specific requirements. 


Representatives in Principal Cities 


CHIKSAN COMPANY ano susasiviary companies 


NEWARK 2, N. J. BREA, CALIFORNIA CHICAGO 3, ILL. 


CHIKSAN EXPORT COMPANY 


BREA, CALIFORNIA © 155 WASHINGTON ST., NEWARK, N. J, 
WELL EQUIPMENT MFG. CORP., HOUSTON 1, TEXAS 


BALL-BEARING SWIVEL JOINTS FOR ALL PURPOSES 





vation studies at Battelle Memorial In. 
stitute on the high temperature prop. 
erties of the 21 per cent chromium, 
10 per cent nickel type alloy. Devel. 
opment of titanium-stabilize: corr. 
sion resistant castings, important for 
use in expanding aircraft production, 
is being made the subject of an ac. 
celerated investigation to be carrie 
out at Ohio State University. An ex. 
tensive study of improved gating sys. 
tems for high alloy casting produc. 
tion will be conducted as part of the 
ACI program under way at Massa- 
chusetts Institute of Technology, un- 
der auspices of the Shop Practice 
Committee of ACI. 


¢ 


A total attendance of 2277 persons 
marked a new high for the Amer- 
can Society for Testing Materials at 
the 1951 Annual Meeting at Atlantic 
City. Sixty-two of the Society’s tech- 
nical committees reported at the 
meeting, with the result that 57 new 
specifications and tests were approved 
and revisions in over 200 existing 
tentatives and standards were acted 
on. About 75 specifications and tests 
that have been published previously 
as tentative were approved for refer- 
ence to Society letter ballot for adop- 
tion as standard. All of these new and 
revised specifications will be pub- 
lished later in the 1951 Supplement 
to the Book of ASTM Standards. 


+ 


The Society of Plastics Engineers, 
Inc., 499 Security Bank Building, 
Athens, Ohio, is offering a prize of 
$50.00 to the individual submitting a 
design for the SPE membership la- 
pel pin considered by the board of 
judges to be the best and at the same 
time suitable for fabrication from 4 
plastics material. Deadline for the 
contest entries is November 1, 1951. 


* 


Ervin George Bailey, past presi 
dent of The American Society of Me- 
chanical Engineers and vice president 
of Babcock-Wilcox Co. has been 
awarded the 1952 John Fritz Medal 
and Certificate “for outstanding eng! 
neering achievements in the field of 
combustion and distinguished service 
to his fellows in advancing the et 
gineering profession.” The John Fritz 
Medal, often referred to as “the high- 
est award in engineering,” is Pe 
petuated by the four leading eng 
neering professional societies: Amer 
ican Society of Civil En.ineers, 
American Institute of Mining and 
Metallurgical Engineers, The Amer 
ican Society of Mechanical Engineers 
and American Institute of Electrical 
Engineers as a joint honor for scien- 
tific or industrial achievement in any 
field of pure or applied science. 
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hydraulic pumps 


for improved performance 


* Punch presses ... baling presses ... straighten- 
ing presses ... piercing presses .. . assembly presses 
. .. plastic presses . . . any hydraulically operated 
presses work better with GEROTOR Hydraulic 
Pumps. Whether you build them or maintain them, 
specify GEROTOR Pumps . . . for pressures up to 
1200 p.s.i. continuous, 1500 intermittent . . . 
deliveries from .4 to 40 g.p.m. 


GEROTOR MAY CORP., P. O. Box 86, Baltimore 3, Md. 


... and install ¥ 


>t ye e bet 
4 the pany’s in 
pore 
and Singat 
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Salest..cooles!! 


THIS RADICALLY NEW Federal 
Noark Front-Operated Safety 
Switch is the coolest-operating 
switch available. It features guar- 
anteed current break . . . visible 
blade construction . . . a special 3- 
position, front-operated handle .. . 
arc mufflers or Rolarc snuffers. Ac- 
commodation for four padlocks 
makes the switch practically 
tamper-proof. 

Type “A” Federal Noark Front- 
Operated Safety Switches come in 


30, 60, and 100 ampere capacities 
for 230-volt A.C.—250-volt D.C., 
and for 575-volt A.C.—600-volt D.C. 
The Type “C” Front-Operated 
Safety Switches are made in the 
same sizes and ratings with many of 
the same advantages. 

Order these superlative switches 
from your Federal Noark distribu- 
tor. And write us today for free 
booklet. 

Federal Electric Products Co., 
Newark 5, N. J. 





COOLEST . . . The new Noark 
Safety Switch has only two joints 
to each pole, both under high 
tension. 








SAFEST . . . This is the only 
visible blade switch with the 
operating cross bar beneath the 
switch blades. 








fe 


Plants at Newark, N. J.; Long Island City, N. Y.; Hartford, Conn.; St. Louis, 


Mo.; Los Angeles, Calif. 


SALES AND SERVICE 


EVERAL promotions were ap- 

nounced recently in the sales de. 
partment of The Carpenter Steel (Co, 
at its plant in Reading, Pa. Wallace 
M. Loos, associated with the com. 
pany since 1928, has assumed new 
responsibilities as manager of mill 
products. Succeeding Mr. Loos as 
manager of stainless steel sales, 
Harold A. Brossman has relinquished 
his duties as manager of alloy steel 
sales to Howard M. Goodman, Mr. 
Goodman was previously assistant 
manager of stainless steel sales and 
is replaced in that position by Robert 
F. Koch, 

. 


The United Manufacturing Co, 
Bedford, O., recently appointed Joseph 
N. Ryder to the post of sales man- 
ager. Affiliated with the company 
for a year, he will now supervise 
the sale and distribution of all prod- 
ucts. Mr. Ryder formerly held the 
positions of sales representative for 
the Consolidated Iron and Steel Corp., 
eastern sales manager for the Pitts- 
burgh Valve Corp., and sales man- 
ager for the Arizona Engineering 
Corp. 

° 


William V. O’Brien, a commercial 
vice president of General Electric Co. 
has been appointed manager of the 
firm’s apparatus marketing division. 
He will be located at company head- 
quarters in Schenectady, N. Y. Mr. 
O’Brien joined the company in 1922 
and has served in various sales en- 
gineering capacities since that time. 


. 


Separate organizations to handle 
the manufacturing and sales of 
acetate rayon and Orlon acrylic fiber 
have been established in the acetate 
division of E. I. du Pont de Nemours 
and Co. Inc. Thomas H. Urmston, a5 
sistant manager of the division, will 
continue in charge of acetate rayon 
operations, and J. N. Tilley, recently 
made an assistant manager of the 
division, will head the activities for 
Orlon. Henry C. Froehling, an 4* 
sistant director of sales, becomes 4 
rector of sales for acetate rayon 
George S. Demme continues 4S direc- 
tor of sales for Orlon; and Lé 
A, Yerkes Jr. will continue as assist- 
ant director of sales for Orion. W. 
E. R. Straughn is now assistant d 
rector of sales for acetate rayon. The 
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IMPERIAL 
FLEX FITTINGS Meee: 


sleeve. 


uleh 4 Be the Answer This Elastic Sleeve 
in Flex Fittings 

Absorbs Vibration 

and Shock ... permits 

—_— tubing to flex and at 

Flex Fittings make the same time assures a 

*.° 4 positive pressure tight 

jo ints virtually seal. Flex Fittings are used 


indestructible by * as standard equipment on 
VIBRATION - - - , this heavy-duty engine. 
withstand 

SHOCK 

and MINOR 

TUBE 

MOVEMENT 


Flex Fittings, circled on this 
engine, are very easy to install 

- Simply slip nut and Flex 
sleeve over tubing . . . insert 
tubing into body as far as it will 
go and tighten nut—that’s all. 





Flex Fittings Can Be 7, 
With All Kinds of Tubing 


Imperial Catalog 344 gives Whether it’s earth movers (illustrated), tractors, diesel engines, 
you complete information heavy power equipment or machinery, Flex Fittings will do 
= Flex Fittings. Ask for the job. They have been thoroughly proved by extensive use. 

ur copy. 








a THE IMPERIAL BRASS MFG. CO., 513 S. Racine Ave., Chicago 7, Illinois 
I Bp PIONEERS IN TUBE FITTINGS 
:. AND TUBE WORKING TOOLS 
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where HARD RUBBER is right... 


use it! 


CORROSIVES 
CANT HURT 


ACE MOLDED PARTS 


Because ACE hard rubber is completely unaffected 
by most chemicals and doesn’t object to water in the 
least, it's ideal for parts like this rayon candle filter. 

One of the strongest plastics (tensile up to 10,000 
psi.), ACE hard rubber is good for tough jobs, too. 
Easy to machine (the threads above, for example), 
easily polished (like your faithful ACE comb), it does 
a better job at lower cost in thousands of parts from 
bearings to magneto parts and water meter pistons. 
We can mold it for you, extrude plain and fancy 
shapes, supply sheets for punched parts, line or 
cover metal with it, and even make large, intricate 
parts by hand-wrapping. 

Ask for valuable design Handbook on ACE Hard 
Rubber and Plastics. 


erican Hard Rubber Company 


NEW YORK 13, WN. Y. 





93 WORTH STREET 





company also recently announced the 
appointment of A. J. Smith Jr, a; 
assistant director of sales for Dap. 
ron polyester fiber. 


° 


Edgar T. Gregory has been name 
manager of flat belting sales ang 
has been succeeded as operating man. 
ager of the industrial products sales 
department of The B. F. Goodrich 
Co. by Donald E. Schlemmer. Cop. 
currently, the company announced 
the appointment of Robert Price as 
sales manager of the plastic products 
division, with headquarters in Mariet. 
ta, O. 

° 


Handy & Harman has announced 
that M. W. Townsend has assumed 
the direction of sales for the company, 
including products used in the indus. 
trial field. He has served for five 
years as assistant to the vice_presi- 
dent in charge of sales. His head- 
quarters will be at the company’s 
general offices in New York. 


S 


To cover the northern California 
territory, Howard J. Dauphinee has 
been appointed to Jenkins Bros. valve 
sales staff. He will work out of the 
company’s San Francisco office. 


. 


Robert R. Simons has been elected 
vice president of the Sharonsteel 
Products Co. of Pennsylvania, a ware- 
house subsidiary of the Sharon Steel 
Corp., Sharon, Pa. He succeeds T. J. 
Moore Jr., who will devote his en- 
tire time to the Brainard Steel Co. 
of Warren, O., also a subsidiary of 
Sharon Steek. Mr. Simons acquired 
experience in*the Detroit district sales 
office and Sharonsteel Products of 
Michigan and has been manager of 
Sharonsteel Products of Pennsylvania 
for the past year and a half. 


¢ 


Three new appointments were al- 
nounced recently by Warner Electric 
Brake & Clutch Co., Beloit, Wis 
Elton Miottel, appointed field em 
gineer, will have his offices in ‘Mil 
waukee and will operate through- 
out the Wisconsin area. His chiel 
duties will be concerned with the 
application of electric brakes and 
clutches on various types of industrial 
machines. Roger H. Brown was 
named eastern district managet 
Formerly in charge of operations 
New York, Philadelphia and Was? 
ington, D. Cxy:hé also will cover the 
New England’ states and upper New 
York. Heretofore field engineer # 
Wisconsin, northern Illinois and 1ow§, 
R. F. Edgar has been made mié 
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MULTI-CAM 
TIMER 





S&S 
SINGLE 
CAM TIMER 


CAM 
ADJUSTMENT 








Synchronous Motor DYaiuca 


Cy i ee and MULTI-CAM 
RECYCLING TIMERS 




















INDUSTRIAL TIMER CORPORATION 


115 EDOFSRM PLACE NEWARK 5 N.4 


This gives you a clear 
“exploded” view of a basic, 
double-circuit Twin Disc 
Hydraulic Coupling of the 
cast aluminum type. Small 
cast aluminum couplings 
are offered in sizes with 
capacities from % to 40 
hp ... stamped steel cou- 
plings, in sizes to handle up 
to 700 hp. 


for 


Twin Dise Hydrav- 
lic Couplings are 
the only industrial 
fluid drives with 
double-circuit con- 


struction...” 


zai 


CLUTCHES mm a") 


TWIN DISC CLUTCH COMPANY, Racine, 


BRANCHES: CLEVELAND + DALLAS + DETROIT - 


tOS ANGELES - 


DRAULIC DRIVES 
\ 


Wisconsin + HYDRA 


ULIC DIVIS 


* MEW ORLEANS « 


ON, Rockf 


SEATTLE + 


TULSA 











western district manager of the com. 
pany’s industrial division, which jp. 
cludes the territory of Illinois, Wis. 
consin, Missouri, Kansas, Nebraska, 
North and South Dakota, Minnesota, 
Iowa and Michigan. 


¢ 


To be located in Worcester, Mass, 
Ewalt Maurushat has been appointed 
sales engineer for the New England 
district of Hyatt bearings division, 
General Motors Corp. Mr. Maurushat 
has been with the division since 1937 
and spent eight years in the engineer. 
ing department before transferring to 
sales. He replaces Frank U. Naughton 
Jr... who has become manager of 
Hyatt’s eastern sales division at the 
company headquarters in Harrison, 


N. J. 
. 


Charles A. Macfie and J. Aylmer 
Doucett, who are responsible for gen- 
eral sales policies, sales, and cus 
tomer relations for copper and copper 
alloy mill products of Revere Copper 
and Brass Inc., have been elected to 
the company’s board of directors. 

* 


The appointment of Robert F. 
Hodgson as sales manager has been 
announced by Hydraulic Equipment 
Co., Cleveland. Mr. Hodgson has 
been associated with the company 
since 1945, serving in various ca- 
pacities in both sales and engineering. 
In addition to his new duties he will 
continue as chief engineer. 

* 


E. A. Freiburger has been named 
general sales manager of the coating 
division of Irvington Varnish and In- 
sulator Co., Irvington, N. J. He will 
be in charge of all sales activities 
for the division, with the exception 
of cable insulation sales. Jean H. 
Rooney has been promoted to sales 
service manager to succeed Mr. Frei- 
burger, and James D. Smith has been 
named varnish sales manager. 


° 


Lincoln Engineering Co., St. Louis, 
manufacturer of lubrication equip- 
ment, has appointed John E. Renner 
to the position of general saies man- 
ager. He will direct sales of the com: 
pany’s automotive, agricultural and 
industrial divisions. 


+ 


A. H. Borchardt has beer elected 
a vice president of Worthingtun Pump 
and Machinery Corp., Harrison, N. J: 
He will have overall responsibility for 
the sale of the corporation's 
line of pumping equipment, 
centrifugal, reciprocating and vertical 
turbine pumps. Succeeding Mr. Bor- 
chardt, V. de P. Gerbereux has bee? 
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practical imagination 


<= a — 7 6" 


“welded assembly makes large plastic parts 


DES.) 


practical and economical 


Look at this large, laminated plastic part. It is 19’’ long with two concentric diameters 
of 13!/," and 9!/." connected by a flat ring. Think of the cost of molds for making such 
a piece—and then consider the fact that only a few such parts are required. The cost 
would be prohibitive. 

It is on problems like this that Continental-Diamond’s knowledge of plastics and 
their fabrication pays off for you. C-D engineers took two Dilecto tubes of the required 
diameters and wall thicknesses and then cut a ring from a sheet of Dilecto to just fit 
the O.D. of the smaller tube and the I.D. of the larger. 

These three parts were then literally ‘‘welded’’ together into a strong, low cost part. 
The material used to do the “‘welding’’ is one of the compounds developed by C-D in 
their vast experience of fabricating parts of Fibre, Vulcoid, Celoron, Micabond, Dilecto 
and combinations of all of them. 

If you have a problem—or a standard application for plastics, it will pay you to 
check with your nearest C-D office. 

b tt DILECTO (Laminated Thermosetting Plastic) 
$ e CELORON (Molded High-Strength Plastic) 
gavcing me in Od, cz, DIAMOND FIBRE (Vulcanized Fibre) 
fs VULCOID (Resin Impregnated Fibre) 
MICABOND (Bonded Mica Splittings) 


~~ OFFICES: NEW YORK 17 ¢ CLEVELAND 14 + CHICAGO 11 ¢ SPARTANBURG,S.C. + SALES OFFICES IN PRINCIPAL CITIES 
COAST REPRESENTATIVE: MARWOOD LTD., SAN FRANCISCO 3 « IN CANADA: DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTO 8 


SR isitieredcl FIBRE COMPANY 


eee 


tablished 1895... 


Manufacturers of Laminated Plastics since 1911 — NEWARK 23 DELAWARE 
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SAVE ON PARTS AND MATERIALS 


This new Disston guide—sent FREE 
on request —is a “‘must”’ reference book 
for every production-minded cost- 
conscious engineer, designer, and pur- 
chasing man. In 16 fact-packed illus- 
trated pages it gives you the story of 
Disston Custom Steel Parts: what they 
are; how they are made; typical prod- 
ucts; how to order. And, of prime im- 
portance, this book blue-prints the 
facilities of the Disston Custom Parts 
Plant for handling intricate designs, 
exacting tolerances, and special heat 
treating . . . to individual specifications. 
We'll gladly send your copy on request 
—write on your letterhead or use 
the coupon. 





“SCRAP TURNED IN...1S STEEL TURNED OUT!” 
Steel mills urgently need more scrap now! Help yourself 
get more steel by keeping your scrap moving into channels 
serving steel mills. 








appointed manager of the centrifuga 
pump sales division. Other new ap. 
pointments made recently by Worth. 
ington include that of Herbert £ 
Gallison as manager of the industrig 
mixer sales division with headquarter 
at the Dunellen, N. J., plant, an 
W. Clifford Mumford as manager ani 
Fenmore E. Dunn as assistant map. 
ager of the vertical turbine pum 
sales division. Herman H. Miller, 
who plans to retire at the end of this 
year, has relinquished the manager. 
ship of the compressor division to 
act as consultant to his successor, 


E. A. Murray. 
+ 


Formerly a sales representative in 
the Cleveland district, Frank J. Byrne 
has been appointed assistant manager 
of sales for the steel strapping divi. 
sion of Brainard Steel Co., Warren, 
O. He previously served in sales ca- 
pacities with Allegheny Steel Band 
Co., Cleveland Tractor Co., Cletrac. 
Wisconsin Sales Co. and Curtis 1000 


Inc. 
“ 


Carleton Ellis Jr. has been appoint- 
ed director of sales for Plaskon divi- 
sion, Libbey-Owens-Ford Glass Co. 
Toledo, O. Mr. Ellis has been with 
the division for 18 years and has 20 
years’ experience in the synthetic 
resin field. He has served as zone 
manager of the Chicago sales office; 
manager of the new products division; 
Washington, D. C., representative dur- 
ing World War II; director of pur 
chases; and since September, 1950, 
manager of coating resin operations. 
As director of sales he will be re 
sponsible for sales and promotional 
activities on all products. 


. 


The hydraulic machinery division 
of The Watson-Stillman Co., Roselle, 
N. J., has announced the appointment 
of H. L. Henry as divisional sales 
representative of northern Ohio. Pre 
viously representing the company in 
western New York State, Mr. Henry 
will carry out his new assignment 





HENRY DISSTON & SONS, INC. 


981 Tacony, Philadelphia 35, Pa., U. S. A. 
(Canadian Factory: Toronto 3, Ont.) 


from his headquarters in Akron. 
* 


In line with the nationa! defense 
program, Minneapolis-Honeywell Reg- 
ulator Co. has added 33 new sales él- 
gineers to 23 strategic defense areas 


l 
I 
I 
I 
Please send me FREE, without obligation, your 
I 
I | 
NAME | throughout the country. Hsving ™ 
! 
I 
I 
I 
I 
{ 
I 


reference book on Disston Custom Steel Parts. 





cently completed a course |" indus- 
trial instrument maintenance and re 
pair, the group includes: Albert F. 
Sommer, New York City; John M. 
Caylor and George A. S'ifting® 
Philadelphia; Donald P. Moreland 
Cleveland; Jack W. Larsen, Wilton 4 
Bass and Vendel W. Immel, Detroit; 
Thomas H. Jenkins, William H. Joh- 


ADDRESS 





CITY ZONE STATE 








COMPANY 


TITLE 
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WATII1 3; multiple unit valves 


for the best hydraulic control 
of mobile equipment 





Vickers Multiple Unit Valves provide every desirable feature of custom 
design at production-line prices. Vickers sectionalized construction 
permits you to specify the exact control functions needed and no 
others; yet you pay no special design or production costs. 

To meet various control needs (original specification or conversion) 
and to make many combinations without unwieldy inventory . . . use 
the Vickers. sectionalized valve assembly. 

To control motion positively and accurately . . . you get Vickers 
exclusive load inching control (also makes it nearly impossible to jar 
or dump a load unintentionally). 

To obtain any type and size of valve unit . . . Vickers provides !1 
types of valve sections in four pipe sizes. 

To hold load position while operating other machine components 
or while pump drive is stopped . . . Vickers has the back flow pre- 
vention check valve. 
































HAND LEVERS 
OPTIONAL 





ANY COMBINATION 
OF SECTIONS 
UP TO 10 


PRESSURE 

INLET 
SERIES 
RELIEF 
VALVE 





























Co, To prevent overload and damage to machinery . . . the assembly - 6 
by oe includes a Vickers positive-acting factory preset relief valve. o wPvrs 
hetic y 70 assure a leak-proof, drip-proof system . . . Vickers nested “0” se y 

zone ‘ing seals between valve sections and on valve plungers. ly A 
ffice; To make valve operation complete . . . Vickers furnishes spring » 
ision; loaded valve plungers (rugged operating levers optional). DOUBLE 
dur- To get full capacity for piping or tubing size. . . Vickers rates valves ACTING 

cel conservatively at 18 gpm for the %4” size up to 48 gpm for 1”. VALVES 
~~ To obtain the utmost in performance and dependability . . . use SINGLE ACTING 
» re- y #100% Vickers hydraulic system including Vickers Vane Type Pumps. VALVE ' 
ional See below.) CLUTCH AND BRAKE VALVE 
rision 
selle, RRR RCT 
ment 
sales 

Pre- 
dian + « ° 
=| for mobile equipment 
. These pumps are tough and long-wearing. Hydraulically balanced construction eliminates 

pressure-induced bearing loads. Automatic wear compensation maintains correct radial and 
—_ axial running clearances throughout pump life . . . efficiency and delivery rate remains high. 
Reg: Series V-200, V-300 and V-400 range in capacity from 2 to 73 gpm. Operating pressures up to 
- 1500 psi. Available also as double pump. Get full details from the Vickers Application office 
ress hear you, or write for Catalog M-5100. 
; re. 
\dus- 
= eG" | Sto |r| af | 
t 7 
Mo. VicKER = MIcKERS Incorporated 
ger, HYORAULICS DIVISION OF THE SPERRY CORPORATION 
and, = = = 1430 OAKMAN BLVD. « DETROIT 32, MICH. 
n A. jon Application Engineering Offices: 
voit: Vy ry P= yl si machns sage . a . CLEVELAND + DETROIT + HOUSTON 
Metropol ° Metropolitan) + PHILADELPHIA «+ PITTSBURGH 
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ROCHESTER *« ROCKFORD «+ ST. LOUIS « SEATTLE + TULSA « WASHINGTON « WORCESTER 
ENGINEERS AND BUILDERS OF Ojl HYDRAULIC EQUIPMENT SINCE 1921 


259 































Its always 


SPRING TIM 


~ 
i 





\ S NO. 2 JOHN ST. 







Y 


In fact, we at American-Fort Pitt Spring have been making 
coil springs—all kinds, hot or cold wound—spring, summer, 
fall and winter, for more than sixty years. Over the years our 
engineers have worked on almost every conceivable type of 
spring problem. In many instances their recommendations 
have helped cut production costs and improve product per- 
formance. The springs we furnish are delivered precisely as 
specified and in conformity with highest standards. When you 
need springs, the No. 1 place to think of is No. 2 John Street. 
“ss 
AMERICAN-FORT PITT SPRING DIVISION 
H. K. Porter Company, Inc. 
No. 2 John Street, McKees Rocks, Pa. (Pittsburgh District) 


AMERICAN -FORT PITT 


SPRINGS 


| 
| 


son and John L. Matter, Chicago; ang 
Frank G. Fischer and Michael J, Jon. 
cich, Los Angeles. 


€ 


The appointment of A. R. Sedge. 
beer as regional manager for Califor. 
nia and Nevada has been announced 
by the lubricating equipment division 
of the Aro Equipment Corp., Bryan, 
O. Mr. Sedgebeer has been in the 
lubricating equipment field for the 
past 20 years. 











* 


Frank P. Downey has been named 
divisional vice president and general 
manager of American Machine and 
Foundry Company’s Pinspotters divi- 
sion. 










SJ 






Telechron Department, — General 
Electric Co., Ashland, Mass., has ap- 
pointed Donald E. Perry, formerly 
commercial engineer, to assume the 
responsibilities of W. F. Greenwood, 
industrial sales manager, who has 
been recalled to active military serv- 
ice, 















¢ 








Walter E. Palmer has been ap- 
pointed regional manager for All- 
State Welding Alloys Co. Inc., to 
cover the territory of New Jersey. 
eastern Pennsylvania, Maryland, Del- 
aware and the District of Columbia. 
He will be responsible for sales and 
service to the users of alloys and 
fluxes in his area and, as the contact 
man for the company’s metallurgical 
resources and experimental labora- 
tory, will provide technical assistance 
on problems involving welding, braz- 
ing, soldering, tinning and cutting of 
metals. 













* 






Heller Brothers Co., Newark, N. J. 
has appointed C. Fred Watkins to the 
position of sales manager. He will 
make his headquarters at Newcomers- 
town, O. 








. 





A. R. Booker has been appointed 
executive vice president and general 
manager of Electrofilm Corp. 
Angeles. 







e 












Mitchell A. Kapland, vice president, 
has been placed in charge of sales 
activities for all four divisions of 
Cummins-Chicago Corp., Chicago. He 
will supervise sales policies and pr 
gramming for all branch offices, TP 
resentatives and distributors of the 
portable tool division, the business 
machines division, the Fred W. WaP- 
pat division in Mayville, N. Y., 4M 
the government division. Mr. Kapland 
joined the organization in April, 1949 
as general sales manager. In 1950 
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RIVETT offers to help you apply 


the correct air and hydraulic 
















eral . . 
w devices to your equipment! 
erly 
the 
ood, 
has 
erv- 
ap- 
All Distributors at Your Service 
sg Rivett service is featured by the assistance of its 
my factory trained distributors. These men are qualified from 
Del- ; ‘ : 
is long experience to handle any air or hydraulic problem. Located 
ar in all principal cities, they can assist in laying out the 
and circuit best suited to your operating requirements and 
act recommend the correct equipment to provide long years 






of satisfactory operation. 








The Complete RIVETT Line 


Rivett can furnish the exact model valve, cylinder and power 
unit to meet individual requirements. For example—Rivett 
4-Way Hydraulic Valves are offered in 50 models with 4 types.of 
action—standard, spring return, spring centered and ball detent; 
5 piston designs; 6 types of operation—hand, foot, cam, solenoid, 
oil and air pressures; 7 sizes— 4", 38", 34", 34", 1", 14" and 12’. 











Informative Literature 


The 100-page Rivett Catalog describes every detail of hydraulic 
and air valves, cylinders, and power units. It represents 

the most thorough presentation of hydraulic and air devices 
that long experience in this field can prepare. If you do not have 
the new Rivett Catalog in your file for reference and 











He assistance, write for your copy today on company letterhead. 
- RIVETT LATHE & GRINDER, Inc: 
a Dept. MD9 Brighton 35, Boston, Mass. 


Air and Hydraulic 












4 WHEN YOU APPLY HYDRAULIC ¥ | Matves and Cylinders, 
OR AIR rower Uf 71) Hydraulic Power Units. 
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HOCK and VIBRATION NEWS 


Sass SESos 


SMALL PLATE-TYPE 
BARRYMOUNTS 


for Mounting Light 
Industrial Equipment 


New Series 6300 Barrymounts are 
designed to fill the need for plate- 
type vibration isolators requiring 
little mounting space and carrying 
light to moderate loads, 


Unit mountings in this series can be 
furnished with load ratings as low 
as one pound and up to 11 pounds. 
The free height of the top of the 
unit mounting, above the central 
mounting plate, is approximately 
23/64 inch. The symmetrical design 
permits loads to be applied either 
axially or radially, or with compon- 
ents in both directions. 

Designed primarily as vibration iso- 
lators, the Series 6300 units have a 
transmissibility of about 6 at reson- 
ance, which occurs at approximately 
15 cycles per second under rated 
load. Vibration isolation at 30 cycles 
or above is extremely efficient. The 
stability of the mounting is excellent, 
and transient shock isolation is satis- 
factory for the intended service. 
These new Barrymounts are avail- 
able in two mounting styles: Series 
6300, with two holes on 1-13/32 inch 
centers, and Series 6780, with four 
holes at the corners of a one-inch 
square, Detailed ratings, perform- 
ance data, and dimensions are given 
on Data Sheet 608. Write for your 
free copy today! 


FREE CATALOGS 


@ 502-Air-damped Barrymounts for 
aircraft service; also mounting 
bases and instrument mountings. 
509 — ALL-METL Barrymounts and 
mounting bases for unusual air- 
borne applications. 

504 — Shock mounts and vibra- 
tion isolators for marine, mobile, 
and industrial uses. 

607 — How to cut maintenance 
costs by using Barrymounts with 
punch presses. 

605-606 — Méiniaturized air- 
damped Barrymounts for use 
with airborne equipment. 














‘STANDARD MOUNTINGS 
ISOLATE VIBRATION 
Available for Aircraft, 
Marine, Mobile, Instrument, 
and Industrial uses. 


Standard bases built to meet govern- 
ment specifications can be furnished 
by Barry; special bases can be sup- 
plied in sizes and load ratings to fit 
customers’ exact requirements, includ- 
ing miniaturized bases. See catalog 
502 and data sheets 605 and 606. 


Aircraft vibration isolators designed 
to meet Army, Navy, and CAA re- 
quirements are available in %-pound 
to 45-pound unit ratings; also minia- 
ture mounts to 0.1 Ib. See catalogs 
502 and 509 and bulletins 605-6. 


Instrument mountings are furnished 
for electronic components, tiny, frac- 
tional-HP motors, record changers, 
dictating machines, and other light- 
weight apparatus, See catalogs 502 
and 504. 


Shock mountings for mobile, railroad, 
and shipboard service also give vibra- 
tion isolation at frequencies above 
2000 c.p.m.; useful for general sound 
isolation. Sée catalog 504. 


Industrial mountings isolate vibration 


motor-generator _ sets, 
transformers, punch presses, and 
other heavy industrial equipment. 
Bulletin 607 tells how to cut main- 
tenance costs with Barrymounts. 


from fans, 














he was elected vice president jp 
charge of sales for the business ma. 
chines division, which duties he per- 
formed until his recent promotion, 


¢ 


The appointment of Robert N. Ne. 
son as assistant sales manager, pneu. 
matic division, is announced by Sund. 
strand Machine Tool Co., Rockford, 
Ill. Formerly sales engineer, Mr 
Nelson will supervise sales and dig. 
tribution activities on the company’s 
line of air sanders for the automotive 
and general industrial fields. 


¢ 


Formerly sales manager, Ray L, 
Hampton has been named vice presi- 
dent in charge of sales by Mosebach 
Electric & Supply Co., Pittsburgh, 
manufacturer of special brass and 
bronze castings for industrial use. 


° 


Kennametal Inc., Latrobe, Pa. has 
appointed A. D. Griffin as engineer 
and representative in the San Fran- 
cisco district, and Conrad Seim to the 
same position in the south Pacific dis- 
trict. A serviceman, Frank Hull, has 
been added to the centra] district 
office at Detroit. 


° 


The appointment of George H. 
Goecke as sales engineer has been 
announced by Industrial Ovens Inc. 
He will work under the direction of 
J. K. Gillett, sales manager, and will 
use the Cleveland headquarters of 
the company as his base of opera- 
tions. 

* 


Harold G. Cheney has been appoint- 
ed sales manager for the Westing- 
house Electric Corp. electronic tube 
\division. For the present he will re 
tain his office in Bloomfield, N. J. 
and later will move to the division's 
headquarters plant, now under con- 
struction in Elmira, N. Y. 


+ 


Appointment of Austin L. Hawk as 
assistant manager of the western 
sales district, Manhattan rubber divi- 
sion of Raybestos-Manhattan Inc., has 
been announced. He is located at the 
district offices in Chicago, where for 
many years he has served in various 
capacities. Concurrently, announce 
ment was made of the appointment of 
S. V. V. Hoffman as regional manager 
of the company’s West Coast sales 
division for southern California, with 
headquarters in Los Angeles. A. ™. 
Johnston Jr. has been appointed a 
assistant manager of the central sales 
district, with headquarters at Pitts- 
burgh, and D. H. Cottrille, as West 
Virginia regional manager at Clarks- 
burg, W. Va. 
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"19 OPERATIONS ELIMINATED 


with ON ONE ay "PRESSOR SHAFT 


GROUND and 6 
POLISHED 


STRESSPRO 


n. 


Nel. 
neu- 


* 
* 


POLISHED 
STRESSPROOF 


REPLACED ALLOY STEEL! 


Originally, this compressor shaft was machined from 
A4615 alloy steel, then carburized, quenched, cleaned, 
straightened, and ground twice. When the manufacturer 
changed to new Ground and Polished STRESSPROOF for 
this part, machining was the only operation required—all 
other operations were eliminated! The result: faster production 
and an over-all savings of 59c per shaft. 
This case is typical of the dramatic results possible with Ground and 
Polished STRESSPROOF—the finest ground bar steel produced. This bar 
eliminates many costly manufacturing operations because of its unique 
combination of four important qualities in-the-bar: strength... 
wearability. .. minimum warpage... accurate polished surface. 
And this sensational steel machines fully 50% faster than 
. heat-treated alloys of the same hardness! 


fd STEEL CO. 


INVESTIGATE, 
1426 150th Street, 


Manufacturer of the Most Complete Line of Carbon § 
and Alloy Cold-Finished and Ground and Polished Bars in America 


MACHINE DESIGN—September 1951 














ANUFACTURER of _variabi 
speed control equipment, R 
Pulley Co., Columbus, Ind., hag e 
panded its facilities on the Wey 
Coast. An assembly plant, togethe 
with sales and engineering offices 
has been established in San Fran. 
cisco, and a sales and engineering 
office has been opened in Log An- 
geles. These new facilities will en 
able customers to obtain faster de- 
livery of variable speed drives and 
| repair parts. R. G. Sullivan will be 
| in charge of West Coast operations. 
+ 




































Two offices of Kennametal Inc. 

were moved recently, the Cincinnati 
| office, to 4873 Reading Rd., and the 
| Minneapolis office, to 1016 Metro- 
politan Bldg. 








° 





A modern four-story warehouse is 
being erected at East Pittsburgh by 
the Westinghouse Electric Corp. A 
number of devices will be employed 

| to speed the flow of materials i 
| and out of the building, such as spe- 
| cially designed pallet-handling cranes, 
| floating shipping docks adjustable to 
various truck heights, belt conveyors 
and endless chains. 

SJ 


The field service of Conoflow Corp., 
Philadelphia, has been extended t 
embrace Houston, Tex., and Pitts 
burgh territories. The M. N. Aitker 
Co., 5960 Kansas St., Houston, Tex. 
will represent Conoflow in Housto 



























































Rubber is playing an increasingly vital part throughout industry. Modern | and the surrounding area, and ~ 
») c 
compounding has developed natural rubber and synthetic polymers into ideal | Harold G. Jones Co., 502 Emp! 
‘ " 4 a . P Bidg., will serve Pittsburgh, westerm 
materials for applications in which they could not have been considered a ae 
: : Pennsylvania and northwestern 
few years ago. Today, rubber molded parts with unusual properties and =| Virginia. 

characteristics that overcome problem conditions are replacing standard 6 
materials that have inherent deficiencies for many applications. ; | The Weatherhead Co., Cleveland. 
ACUSHNET has every modern facility and technique for molding |§§ manufacturer of tubing ani pipe fit 
rubber parts and products with | tings, has appointed nine industri 
absolute precision. | distributors to carry complete line§ 


of its various products. To handle the 


Rubber Handbook | company’s line of Ermeto steel am 

PROCESS COMPANY sent on request | brass fittings are B. H. Dracon © 
Inc., American & Huntingdon Sts; 

New Bedford, Mass., U.S.A. Philadelphia 33, Pa.; Knox Ine, 3 Ps 
Union St, East Walpole, Mass sup, 

| Spence Tool & Rubber Co., 1530 No 





Adams St., Peoria 3, Ill.; and P. 7 
Standard Parts Co., 88 Douglas St 
Pontiac 16, Mich. New distributor fo 
steel and brass fittings, reusable sted 
| hose ends and industrial hose . 
| Diesel Injection Sales & Service, 8 
Address all communications to 762 Belleville Ave., New Bedford, Mass. Union St., Norfolk 10, Va. ‘The Har) 
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An Example of 
CHECK MOTION 
-..in which a swinging 
movement is stopped 
at a predetermined 
position. 


If it needs to behave like a latch, a lock, or a linkage... 
we can create it...mass produce it...WITH STAMPINGS! 


What kind of a motion device is required in 
your product? Does it need to latch, lock, catch 
ortrip? Must it slide,swing or rotate? Should it 
operate by a spring, a cam, a lever or a pedal? 

Our specialty is designing such devices to 
perform in almost any manner the job re- 
quires. And when it comes to manufacturing, 
we mass produce them by stamping—to 
unusually close tolerances. And we can keep 
the price surprisingly low. 

Perhaps this design experience and spe- 


cialized manufacturing approach suggest 
new possibilities for improving the safety, 
performance or salability of your product. 
If so, our engineers 

would like to discuss 

these possibilities with 

you. Or write for a 

copy of our booklet, 

‘‘We Make Motions”, 

which further explains 

our facilities. 


THE MARK OF A 


SUPERIOR PRODUCT > DEPT. C, GENERAL OFFICES: 2130 WEST 110 STREET © CLEVELAND 2, OHIO 


WE MAKE MOTIONS 
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UR SYSTEM 





LEADING MANUFACTURERS UTILIZE THE BIJ 














See hates 





Pg 


over 100 bearings lubricated... automatically 





All 109 bearings ‘of this machine 
must be oiled at once during opera- 
tion to maintain continuous produc- 
tion. The Bijur system does the job 
by connecting all bearings to one 
lubricator, driven by the machine. 


No sign of a system is seen outside 
the machine as it is completely 
built in at time of manufacture. 
This makes for a compact internal 


ROCHELLE PARK, NEW 


Cornelius Co., 1510 North Second St. 
Albuquerque, N. M., will hanile the 
brass fittings line, reusable stew] hoge 
ends and industrial hose. In Akron 
and Massillon, O., The Hardware & 
Supply Co. has been appointed dis. 
tributor for Ermeto and _ in:iustriaj 
tube and pipe fittings. Reusable stee] 
hose ends and industrial hose wil] 
be carried by Hydro Pneumatics Inc, 
90 West St., New York 6, N. Y., and 
by Robins Rubber division of A, K, 
Robins & Co. Inc., Candler Bldg, 
Baltimore 2, Md. 

+ 


A new 11,100 sq ft warehouse pro- 
viding expanded facilities for servic. 
ing the Pacific Northwest is now be- 
ing constructed for Chain Belt Co, 
in Portland, Ore. In addition to hous- 
ing increased stocks of chain, sprock- 
ets, power transmission equipment, 
etc., the new building will contain 
the company’s Portland district sales 
office. 
+ 


Metal Carbides Corp., Youngstown, 
O., has opened a new sales office, 
warehouse and service plant at 20485 
Van Dyke, Detroit, Mich. 

+ 


American Cladmetals Co. has ini- 
tiated a nation-wide expansion of its 
sales engineering organization. The 
New England area will now be served 
by Wetherell Brothers, 251 Albany 
St., Cambridge, Mass.; New York 
and Philadelphia metropolitan areas 
will be serviced by Engineered Sales 








design and a clean-lined exterior. 
All bearings are oiled at once, yet 
each one receives individual atten- 
tion from Bijur, the system with 
positive Meter-Unit con- 
trol of oil flow at the 
bearings. 

For further details write 
for “The ABC-of Mod- 


ern Lubrication.” 










| The correct 
imi 
to each 
individual 


bearing 





JERSEY 


Co., 522 Morris Ave., Summit, N. J.; 
and the William P. Knodel organiza- 
tion, Kenmore, N. Y., will serve 
northern Pennsylvania and up-state 
New York. 






e 











Manufacturer and designer of hy- 
draulic machinery, The Watson-Still- 
man Co. of Roselle, N. J., has ap 
pointed the Don W. Patterson Co., 
2016 Rand Blidg., Buffalo, N. Y., 48 
its exclusive sales representative in 
western New York State. 

+ 


Chicago Steel Service Co., distrib- 
utor of stainless and carbon steel, has 
moved into its new general offices 
and warehouse on Kildare Ave. at 
45th St., Chicago, Ill. The new ware- 
house provides 120,000 sq ft of floor 
space and facilities include equip 
ment to process orders for special 
shapes and sizes. 























+ 





Worthington Pump and Machinery 
Corp., Harrison, N. J., has op ned 4 
branch office at 506 Hall Bld;.., Se 
ond and Locust Sts., in Harrisburg, 
Pa. A branch of the company’s Phila- 
delphia office, the new office \ ill be 
under the direction of A. L. M@ys. 
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precision formed GR AMIX die blocks 


prove their 

quality in this 

powerful little 

tube-flaring 
tool 





The new Papco Roto-Master 
Tube-Flaring Tool made by 
the Penn Aircraft Products, 
Inc.of Dayton, Ohio has greatly 
simplified single or double lap 
flaring on all grades of tubing 
for oil and hydraulic line installa- 
tions in aircraft. And GRAMIX is 
mighty important to the successful 
operation of this tool. Four iron 
GRAMIX die blocks provide eight stand- 
ard tube diameters that correspond to 
the eight stations of the adjustable turret. 
GRAMIX bearings and specialty parts are 
die-pressed from powdered metals to toler- 
ances as close as .0005”. They were selected 


| 


€ 
el ni \ UPd  , 


‘ime 
"iti: 


by Papco for this application because they | : 
can be produced in relatively complicated shapes _& 
that require little or no machining and so cost consid- as 
erably less than machined parts. GRAMIX parts al on 
are strong and tough too, and showed greater durability and aes: 
longer life than other metals tested for the tube-flaring tool. "tip roy 
Mhitv— 


GRAMIX parts are self-lubricating. Whatever your opera- 
tion may be, we think you'll find that GRAMIX bearings and 


specialty parts will help cut costs and improve the perform- 





ance of your product. For complete information, write 


today to... 





Ose 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION ® SAGINAW, MICHIGAN 
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can “old age 


“eriple your 


important drawings? 


Not if you put them on Arkwright Tracing Cloth. Arkwright 
Cloth is the best insurance you can get that your drawings 
will never become brittle or opaque with age — never get paper- 
frayed around the edges to spoil your work. 


Arkwright’s extra quality shows right from the start. You 
can re-ink clean, razor-sharp lines on Arkwright Tracing 


Cloth over the heaviest erasures without feathering or “blobbing”’. 


And you can get clean, clear blueprints — if you need to — 
for years and years to come. 


All good reasons for you to 
remember: if a drawing is worth 
saving, put it on Arkwright 
Tracing Cloth. Write for samples 
now to Arkwright Finishing 
Co., Industrial Trust Bldg., 
Providence, R. I. 


AND EXPOSITIONS 


Sept. 24-26— 

American Society of Mech: 
Engineers. Petroleum mechanical e 
gineering conference to be held 
Hotel Mayo, Tulsa, Okla. ¢ 
Davies, 29 West 39th St., New Yo 
N. Y., is secretary. 


Sept. 25-28 

American Society of Mechanic; 
Engineers. Fall meeting to be heli 
at Hotel Radisson, Minneapolis, Minn 
C. E. Davies, 29 West 39th St., New 
York, N. Y., is secretary. 


Oct. 1-4— 

Association of Iron and Steel Engi 
neers. Annual convention to be hel 
at the Sherman Hotel, Chicago, Ill 
T. J. Ess, Empire Bldg., Pittsburgh 
22, Pa., is managing director. 


Oct. 3-5— 

Pressed Metal Institute will hol 
its National Meeting at the Drakd 
Hotel, Chicago, Ill. Orrin B. Wern 
Pressed Metal Institute, 13210 Shakey 
Square, Cleveland, O., is managing 
director. 


Oct. 3-6— 

Society of Automotive Enginee 
Aeronautic, Production Forum and 
Display meeting to be held at th 
Biltmore Hotel, Los Angeles, Calif 
John A. C, Warner, 29 West 39th St. 
New York 18, N. Y. is secretary and 
general manager. 


Oct. 13-17— 

Packaging Machinery Manufactur 
ers Institute. Nineteenth annus 
meeting to be held at the Mid Pine 
Club, Southern Pines, N. C. Boyd 
Redner is president. 


Oct. 14-19— 

American Society for Metal 
second annual meeting to be held # 
Hotel Book Cadillac, Detroit, Mit 
Additional information may be ® 
tained from society headquarters ¢ 
the Hotel Book Cadillac, Detrd 
Mich. 


Oct. 15-19— 

American Society for Met 
Thirty-third annual metal show t 
be held at the Michigan State 
Grounds, Detroit, Mich., under ¢ 
sponsorship of the American Socie 
for Metals; American Welding Soc! 
ety; Metals Branch, American Ins 
tute of Mining and Metallurg rical 
gineers; Society for Non-De -structit 
Testing. Additional information m4 
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eee PHOSPHOR BRONZES are hard work- Chase Phosphor Bronzes are made in Rod, 
ing alloys that stand up under tough Strip and Wire. Each is subject to the careful 
actur production assignments. scrutiny of Chase metallurgists and engineers 
nnua These tin-alloy bronzes are extremely versa- in order to maintain Chase standards for 
Pine ' : . ini isite i 
—m tile. You'll find one alloy suited for such func- SU? face finish and the requisite internal 
: tions as bearings, fuse clips, spring contacts characteristics. 
and springs. Others wili do a superior job in Fill in and mail the coupon below for free 
- diaphragms, screw machine products, gears, folder giving further information about the 
a d spindles, valve parts and similar products. properties of Chase Phosphor Bronzes. 
Mic 
: . FREE FOLDER—Mail the coupon for folder giving 4 
oe tables of properties (hardness, tensile, fabri- 
tro cation, physical) as well as uses and forms. 
Peeeeaeeeeeeeecee 
A ase BRASS & COPPER Chase Brass & Copper Co., Dept. MD95! 
e 7 Waterbury 20, Conn. 
iw 
Fe WATERBURY 20, CONNECTICUT © SUBSIDIARY OF KENNECOTT COPPER CORPORATION Please send me folder on Chase Phosphor Bronzes. 
- th « The Nation’s Headquarters for Brass & Copper oe Seth ees sa eS ee a ee 
rciet Albanyt Cleveland Kansas City, Mo. New York Bs : 
Soci Ationta = Dallas Los Angeles Phitadelphia ee ee 
Baltimore Denver Milwaukee Pittsburgh a 
Ins Besion Detroit Minneapolis Providence Position ee — 
1B Chicago Houston Newark Rochestert : 
oti Cincinnati —_Indlanapolis New Orleans St. Lous 4 Address SUR Ae —— 
: 
ma 5 6 City_ suisaicentagtiechinets) ised sts r 
. 5 
, 19 
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FOR COOLANTS, 
LUBRICANTS, AND 
ABRASIVE LIQUIDS 


POSITIVE DISPLACEMENT 
AND 
IMPELLER TYPES 


1. C. STANDARDS 
OR DIRECT 
MOTOR CONNECTED 


FOR TWENTY YEARS— 
DEPENDABLE, 
ECONOMICAL, EFFICIENT 


PIONEER 
PUMP 


& MANUFACTURING CO., INC. 


STANDARD OR SPECIAL, 
FOR EVERY MACHINE TOOL 
AND INDUSTRIAL USE 


19652 JOHN R STREET 
DETROIT 3, MICHIGAN 


WRITE FOR CATALOG 


be obtained from society headquar- 
ters, National Metal Congress & Ex- 
position, 7301 Euclid Ave., Cleveland 
3, O. 


Oct. 22-24— 

National Electronics Conference. 
Seventh annual conference to be held 
at the Edgewater Beach Hotel, Chi- 
cago, Ill., under the sponsorship of 
the American Institute of Electrical 
Engineers, the Institute of Radio En- 
gineers, Illinois Institute of Technol- 
ogy, Northwestern University, and 
the University of Illinois, with par- 
ticipation by the University of Wis- 
consin and the Society of Motion Pic- 
ture and Television Engineers. 


Oct. 22-24 

American Standards Association. 
Thirty-third annual meeting and sec- 
ond annual national standardization 
conference to be held at the Waldorf- 
Astoria Hotel, New York, N. Y. Vice- 
Admiral George F. Hussey Jr., 70 
East 45th St., New York 17, N. Y. 
is managing director. 


Oct. 29-30— 

Society of Automotive Engineers. 
Diesel engine meeting to be held at 
the Drake Hotel, Chicago, Ill. John 
A. C. Warner, 29 West 39th St., New 
York 18, N. Y., is secretary and gen- 
eral manager. 


Oct 29-31— 

American Gear Manufacturers As- 
sociation. Semi-annual meeting to be 
held at the Edgewater Beach Hotel, 
Chicago, Ill. Newbold C. Goin, Em- 
pire Building, Pittsburgh 22, Pa., is 
executive secretary. 


Oct. 29-31— 

Society of Automotive Engineers. 
Transportation meeting to be held at 
the Knickerbocker Hotel, Chicago, 
Ill. John A. C. Warner, 29 West 39th 
St., New York 18, N. Y., is secretary 
and general manager. 


Nov. 8-9— 

National Conference on Industrial 
Hydraulics. Seventh annual meeting 
to be held in Sherman Hotel, Chi- 
cago, Ill. Sponsors are the Gradu- 
ate School of Illinois Institute of 
Technology and Armour Research 
Foundation of Illinois. Institute of 
Technology. Co-operating societies 
are the local sections and chapters 
of American Society of Civil Engi- 
neers, American Society of Mechan- 
ical Engineers, Society of Automo- 
tive Engineers, American Society of 
Lubricating Engineers, American In- 
stitute of Chemical Engineers, In- 
stitute of Aeronautical Sciences, 
American Society of Agricultural En- 
gineers, Illinois Society of Profes- 
sional Engineers, and Western Society 


of Engineers. 


ONLY A BALL 


one dimension 
one surface 


| has 
| 











_ but oh—how important 

| Important not only in precision 
ball bearings, but also in the lot of 
other applications where Strom 
metal balls have been doing the job 
better. Strom has been in on a 
great many ball-application prob- 
lems, and knows how important 
these two factors are for the best 
results. 

Strom has been making precision 
metal balls for over 25 years for all 
industry and can be a big help to 
you in selecting the right ball for 
any of your requirements. In siz 
and spherical accuracy, perfection 

| of surface, uniformity, and depend- 
| able physical quality, there’s not a 
| better ball made. 
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“ Parts for Aircraft Engine Containers 
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made from 





The two cold-formed shapes shown above are used 
4 supports for containers which protect aircraft engines 
from dirt and moisture during shipment and storage. 
The circular shape is used in containers for radial-type 
engines, and the rectangular shape is used in containers 
for jet engines. We make each shape on a rolling ma- 
chine, using %-in. steel, and supply them to the 
Rheem Mfg. Co. bent to shape, accurately punched, 
and welded 
Hardly a day passes but that someone comes up with 
4 new use for Bethlehem Cold-Formed Shapes. In addi- 
ton to supports for aircraft engine containers, water- 
Ways for radiant baseboards, side-plate sections for re- 
frigerator cars, hatch covers for sea-going vessels, channels 
for telephone equipment, are just a few among a large 
dumber of recent new uses. 
Bethlehem Cold-Formed Shapes are regular or irreg- 
shapes formed cold from strip, sheet, bar or plate 
steel, They are uniform in thickness, and their surface 
relatively free from scale. 
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Cold-Formed Shapes 














They have an excellent strength-to-weight ratio. Our 
shop is equipped to turn them out on presses, brakes or 
rolls in gages from 5 to 24, inclusive. 

Ask the nearest Bethlehem sales office to send you a 
copy of a new two-color booklet about Bethlehem Cold- 
Formed Shapes. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation 






gETHLEHEN 
e STEEL . 


| 
| 
| 







% Inch 4-Way — 5000 p.s.i. New 
ad 
Machines 


Piloted Hydraulic Valve 


Business Equipment 
COPYING MACHINE: Low-cost Model 
20 Copyflex machine, for medium. 
volume production of prints from 
tracings, engineering drawings, 


LOT OPE ATED : etc. Offers 46-in. printing width 
Pl Hyd raulic Valve with exposure speeds up to 95 in. 
per minute. Requires only connec- 

For hydraulic systems to 5000 P- Ss. i. tion to a 60-cycle, 115-v a-c line. 

Copies may be made on Copyflex 
sensitized paper, acetates, films 





@ Designed for controlling double acting hydraulic cylinders. 

The pilot cylinder is controlled by any type of 4-way air valve and 

is operated either automatically or manually from a convenient pe cara Birch agg = 

control station. Machined steel housing, hard chrome plated ; eS 
: , with the translucent original to be 

ground and polished stainless steel plungers, molded packers | copied. Charles Bruning Co. ihe 

sealed by valve pressure. All parts readily accessible without | ew York: WY. , bat 


disturbing the piping. %2’’ to 4” sizes. Write for full details. 
Communication 


ao He, o il ; | PORTABLE RADIOPHONE: Incorporates 
° Wu 1. . § . Wi adjustable squelch to reduce annoy- 

i ance of tube and circuit noises nor- 
AIR AND HYDRAULIC mally encountered in an F. M. re- 


“eres we Control Valves” ceiver in absence of signal. Squelch 

a x control provides normal operating 

Hand, Foot, Cam, Pilot, Diaphragm and Solenoid Operated | range of no-squelch up to 25 to 50- 

Mfd. by Cc. B. HUNT & SON, INC., 1944 East Pershing St., Salem, Ohio db noise reduction. Audio distortion 


resulting from use in fringe areas 

is eliminated. Available with wet 

or dry cell power supplied for op- 

Rynel eration in either 25-50 megacycle 

or 152-174 megacycle bands. Mo- 

Srestionct torola, Communications and Elec- 
tronics Div., Chicago, Ill. 


Heating and Ventilating 
AIR CONDITIONER: Capacities, 3, 5 and 
7% ton. Self-contained unit de- 
signed to save floor space and to 
cut service and maintenance to 4 
minimum. Spring mounting con 
tributes to quiet operation. Semi 
hermetic compressor requires little 
servicing. Designed for use in 
stores, offices, apartments, factory 
spot installations, laboratories and 
drafting rooms. The Trane Co., la 


» Wis. 
Certified — BLANK TO FINISHED GEAR eT 
Maintenance 


Rynel Certified Gears are made exactly to your specifications. BATTERY CHARGER: Automatic motor- 
Accuracy, tooth form and finish are controlled from the start, generator type unit designed for 
using accurately formed blanks from our own blanking department. shelf mounting. For charging bat- 
Experienced gear men cut them on the latest precision equipment. teries in industrial lift trucks. Ac 
Finished quality is checked by skilled gear inspectors. @ That's commodates lead-acid batteries of 
ed ry ene ——— and product development men recognize 6-19 cells and nickel-iron-alkaline 
ynel Certified Gears for quality and dependability. 5 a 
SPUR @ HELICAL @ WORM : sie GEAR rao s batteries of 10-80 celle, Weirht, 
* L @ SEGMENT : ; 10% in., 
” Ib. Length 23,% in., height 10% 

SPROCKET @ RATCHET © STRAIGHT-TOOTH BEVEL GEAR . 
> 14 in. deep. Voltage, based on num 


Send For Our Latest Bulletin ber of battery cells, and current, 

based on amp-hr battery ratings, 

Y n P| . are adjustable. Includes automatic 
orattou | disconnect and opening 0! charg- 

ing circuit in case of power 

301 MILLER ST., STERLI : t - 

pers OREN GSS terruption, automatic restart on Te 
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sumption of power supply, auto- 
matic control of charging rate un- 
der modified constant voltage 
charging system, and automatic 
shut-down when battery is charged. 
Single-circuit equipment operates 
on 3-phase, 60-cycle a-c power. 
General Electric Co., Schenectady, 
N. Y. 


FLOR MACHINES: Disk type units 
available in 12, 14, 16 and 19-in. 
sizes for all types of floor main- 
tenance operations. Powered by ca- 
pacitor type motors for maximum 
operating efficiency. Multi-Clean 
Products Inc., St. Paul, Minn. 


Manufacturing Equipment 
RADIAL DRILL: Radius, 4 ft; capacity, 
1% in. in mild steel. Accurate radial 
drilling machine has 9-in. column, 
saddle mounted on needle roller 
bearings. Drive is from a 2-hp con- 
stant-speed reversing motor. Has 
nine spindle speeds. Quick hand 
traverse, fine hand feed and auto- 
matic feed to spindle provided. 
Rigid or swivel type table. British 
Industries Corp., International Ma- 

chinery Div., New York, N. Y. 


PUNCH PRESSES: Vauiable-speed, 5- 
ton power presses in two models. 
With ram speeds suitable for deep 
drawing, piercing and blanking op- 
erations. Includes 18-in. diameter, 
110-lb flywheel. Ram speeds vari- 
able from 95 to 280 strokes per 
minute by adjusting %-in. to 2%- 
in. diameter of motor pulley. Fea- 
tures include one-piece, 1%-in. 
crankshaft, 1-in. diameter clutch 
drive dog built into clutch collar, 
switch for changing from single 
to repeat operation instantly, and 
12%-in. throat. Kenco Manufactur- 
ing Co., Los Angeles, Calif. 


SPRING COILER: Makes torsion, com- 
Pression, extension and _ tapered 
springs—coiled either right or left 
hand without changing arbors. 
Handles wire stock from 0.005 to 
0.125-in. Springs can be made with 
or without initial tension and with 
open or closed ends. Unit has three 
wire guides, three wire feed rolls 
and two coiling points. Size, 8 by 
14 in. Perkins Machine and Gear 
Co., West Springfield, Mass. 


SPOT WELDER: Three-phase unit with 


electrode force adjustable up to 23,- 
000 Ib and rating of 400 KVA. 
Meets requirements of Air Force- 
Navy Aeronautical specifications 
MIL-6860 and MIL-6858. Spot welds 
two thicknesses of 4-in. aluminum 
alloy on heavy production basis. 
Features frictionless diaphragm 
pheumatic pressure system, adjust- 
able wave shape, and improved cur- 
rent conductance achieved by adap- 
tation of solid electrolytic copper 








No. 16050 3 Inch 
Hydraulic Strainer 





HIGH PRESSURE HYDRAULIC STRAINER to 1500 p.s.i. 


protects valves, cylinders and spray nozzles 


@ Electric furnace cast steel housing. The strainer consists of 
machined andgrooved bronze rings nested around a heavy slotted 
multi-ported bronze back-up cylinder. The rings can be loosened 
and cleaned easily with compressed air, or completely removed 
and cleaned in solvent. Repay their cost many times over. Widely 
used in steel mills and forging shops to prevent partial plugging 
of spray nozzles, resulting in rejects due to scale streaks. 144” 
to 6”’ sizes. Send for Data Sheet No. 3402. It gives full details. 








a Muick-As-Wink 
=" Control Valves 


Hand, Foot, Cam, Pilot, Diaphragm and Solenoid Operated 
Mfd. by C. B. HUNT & SON, INC., 1945 East Pershing St., Salem, Ohio 





; partion HELPS MAKE IT SURE 
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TINY ZINC DIE CASTINGS) 


The Sparks-Withington Company found small 
inexpensive GRC zinc die castings made ideal 
supporting bracket spacers for their Sparton air- 
shell horns. Whatever you manufacture— 
warning signals, bazookas or electronics 
equipment—it will pay you to consider ° 
the speed and economy of die casting for 
your small metal parts. Gries’ exclusive 
facilities turn out simple or intricate parts 
in one automatic operation—completely 
trimmed, ready for use. 100,000 pieces 
to many millions. 


Max’m. Weight '%oz. 4 Write today for —— 
| 
Max’m. Length1% in. 4 bulletin and samples. f— 
Smaliness Unlimited 










ACTUAL SIZE 
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118 Willow Ave., New York 54, ae MOtt Haven 9-2476 
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custom-engineered 





Since 1909, the job of The Electric 
Products Company has been to 
create and develop special electrical 
rotating equipment . . . motors 

and generators to do existing jobs 
better or to reach into new fields 
to do jobs that couldn’t be done 
before. The natural “by-product” 
of our more than 40 years of 
specialization is that you get 
equipment designed and built to 
the exact requirements of your 
application . . . equipment that has 
greater dependability, longer life 
and that requires less maintenance. 


Send in the coupon below for 
detailed information about our 
Custom-Engineered synchronous 
motors and generators . . . d-c 
motors and generators ... induction 
motors... battery chargers... 
frequency changers. 


A nation-wide sales engineering 
and service organization stands 
ready to meet all User requirements. 


THE ELECTRIC 
PRODUCTS COMPANY: 


1715 CLARKSTONE ROAD 
CLEVELAND 12, OHIO 


Attach couponito your 


‘ 
“ 


letterhead for your copy 


of Bulletin 2+200 
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bars with sliding silver contacts 
at each terminal. Short-circuit tip- 
to-tip current is 225,000 secondary 
amp. Three-phase system balances 
load on supply facilities at power 
factor of 85 per cent minimum. 
Sciaky Bros. Inc., Chicago, Il. 


TAPPING MACHINE: Unit for speeding 
up tapping of radial holes. Manual- 
ly loaded and started, machine au- 
tomatically clamps part by means 
of air cylinder. Holes tapped si- 
multaneously and part automatical- 
ly unclamped. Output, approximate-, 
ly 480 pieces per hour. Govro-Nel- 
son Co., Detroit, Mich. 

SURFACE FINISHING MACHINE: Model 
203, with vacuum chuck, holds 
items made of brass, copper, silver, 
plastic, aluminum, wood and other 
nonmagnetic materials. Horizontal, 
electro-hydraulic unit has moving 
work table consisting of perforated 
plate mounted over sealed air space 
which is connected to vacuum 
pump through four-way spring-re- 
turn foot valve. Working area 38 
by 36 in. Perforated plate covered 
by rubber mat. Table moves both 
in and out and sideways, with 
stroke adjustable from % to 36 in. 
and % to 1% in., respectively. Sup- 
plied with 5, 7%, 10 or 15-hp mo- 
tors. Clair Manufacturing Co., 
Olean, N. Y. 

RECTIFIER WELDERS: Arc drive con- 
trol to produce electrical transient 


characteristics desirable for certain | 


welding operations. Available on 
Type RA selenium rectifier weld- 
ers. Permits adjustment of arc 
characteristic of welder to suit par- 
ticular job. Operates automatically 
and instantaneously to provide ex- 
tra surge of welding current at 
moment arc becomes shortened. 
Eliminates overshoots and under- 
shoots of current. Westinghouse 
Electric Corp., Pittsburgh, Pa. 
SPRAYER: For use in spraying high 
solid content lacquer, synthetic and 
similar material at elevated tem- 
peratures. Requires less thinner and 
produces faster, more uniform fin- 
ish equal to two or more coats of 
cold material. In capacities from 
8 to 250 gal per hour output in 
nonrecirculating and, recirculating 
types. Features include easy clean- 
ing and accessibility for adjust- 
ments, minimum temperature drop 
and fast heating. Reliable Prod- 
ucts Mfg. Co. Inc., Brooklyn, N. Y. 
METAL SPRAYING MACHINE: Model B 
Spraywelder powder metallizing 





unit. Applies uniform overlays of | 
hard facing alloys using metalliz- | 
ing procedures and subsequently | 
bords overlay to base metal. Can | 


also be used to apply metal powder 
materials such as copper, 


metal parts 
made to 


your prints by 


TORRINGTON 


Special equipment and volume pro- 
duction enable us to save for you ona 
wide variety of precision metal parts. 

For example, special shafts and piv- 
ots are made to order for meters, it- 
struments, speedometers, tachome- 
ters, etc. Sharp, concentric, ground or 
swaged single or double points. Di- 
ameters .015” to 5/16”. Lengths 3/16” 
to 10”. 

We are also set up to make such 
parts as special needles, rollers. shafts, 
studs, dowel pins, surgical and dental 
instruments, pen and pencil barrels, 
knurled mandrels and spindles. screw 
driver and ice pick blades, etc. 

Send your prints and specifications 
today for a prompt quotation. 


THE TORRINGTON COMPANY 
Specialty Department 
553 Field Street * Torrington, Conn. 
Makers of 


| TORRINGTON 4//7/f BEARINGS 


brass, | 
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Your Stamping Ground for new products 
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*Let's say you have a really good idea for 
an improved product in 195X. But there’s 
just one hitch. You will need a Stainless 
‘eel that has a combination of proper- 
ues different from any Stainless ever made. 


You might need the rustproof qualities 
of Stainless combined with special hardness 
limits to control spring-back of formed 
parts. Or, special tolerances combined 


— Steel » rap, 
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with extreme ductility might be your 
answer to producing that good idea at 
a profit. 


The job shown here was just that ticklish, 
when someone said, 'Let’s call Carpenter’. 
If that sounds ‘too easy’ a way to solve 
a Stainless engineering problem, try it 
yourself. Drop us a line about your future 
products and the special things you 
would like Stainless Steel to do for you. 


Doing the unusual with Stainless is a 


f we — 
\ > ad 


\4 


with ( arpenter Stainless 


habit here at Carpenter. For example, one 
new steel is Carpenter Stainless No. 10, a 
chrome-nickel grade with an exception- 
ally low rate of work hardening. Maybe 
it has a place in your future planning, to 
solve the problem of cold working that 
can add to fabricating costs. Stainless 
No. 10 and many other Carpenter Stain- 
less Steels are described 

in our ‘Working Data’ 
book. Would you like 

a copy? Campenter 


STEELS 


| WORKING DATA 


The Carpenter Steel Company, 120 W. Bern St., Reading, Pa. 
Export Department: Carpenter Steel Co., Reading, Pa.—‘‘CARSTEELCO” 
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takes the problems out of production 





“ .. as inevitable 


as death and taxes”’ 


sooner or later 
you will switch to 
MOLYBDENUM 
High Speed Steels 


It is inevitable, and fortu- 
nately, it is easy, so why not 
change now? This has been 
going on, on a merit basis, 
for years. 


Our booklet (below) gives you 
all the practical facts you need 
to make the switch. You can 
save money; you will help 
the national effort by con- 
serving tungsten for uses in 
which it is really needed. 
Above all, you will get a tool 
which is every bit as good as 
a tungsten type—many peo- 
ple think better! 


All the facts you need 
in this FREE BOOKLET 


Climax Molybdenum Company 
500 Fifth Avenue - New York City’ 


Please send your FREE BOOKLET 
** MOLYBDENUM HIGH SPEED STEELS” 


VE 3 . “ ee] 
P n ge BS SS a ee 
x < %h oe 

a * eke 


“ Yh, Fe wee Se 


Address 
MD-9 
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Stainless, aluminum and zinc. New 
features include: lighter weight, 
greater capacity air filter, more 
positive air and powder control 
valves, new trigger mechanism, in- 
creased cooling chamber in head 
and locked feed mechanism on car- 
buretor. Wall Colmonoy Corp., De- 
troit, Mich. 


GRINDERS: Four Model B800 series 
grinders feature improved accuracy 
standards, greater capacities, heavi- 
er construction, improved lubrica- 
tion system and easier operation. 
Specifications include: swing over 
table, 8'4-in.; distance between cen- 
ters of head and tail stocks, 18%- 
in.; working surface, 5% by 25\%- 
in. All shafts ball-bearing mounted. 
Saddle ways have automatic com- 
pensation for wear; wheel head 
swivels 360 degrees. Cabinet stand 
base dimensions, 18 by 18 in. K. O. 
Lee Co., Aberdeen, 8. D. 


MOLDING MACHINE: Pushbutton con- 
trol, jolt-squeeze-strip. Model No. 
2364 for production of large copes 
and drags. Operates on standard 
80 psi air; has squeeze capacity 
of 80,000 lb and jolt capacity of 
4000 lb. Squeeze cylinder diameter, 
36 in.; pattern draw, 14 in.; squeeze 
piston stroke, 14 in. Flask space 
from 38 to 54 in., left to right, and 
from 32 to 50 in., front to back. 
Unit furnished complete, designed 
for recessing 50 in. below floor 
level; extends 116 in. abeve floor. 
SPO Inc., Cleveland, O. 


PORTABLE RIVETER: Unit for driving 
rivets with hydraulic pressure, util- 
izing squeezing action. Delivers 60,- 
000-lb thrust through hydraulic 
ram; drives %-in. cold rivets. Rivet- 
ing cycle takes 2% seconds. Unit 
is relatively quiet and requires little 
maintenance. Manco Manufacturing 
Co., Bradley, Iil. 


Materials Handling Equipment 

CONTINUOUS CONVEYER-FEEDER: Vari- 
able-speed unit handles small forg- 
ings, castings, stampings and ma- 
chined parts during processing op- 
erations. Custom fabricated to meet 
individual requirements; available 
with variety of belt widths. Guar- 
anteed against jamming and bridg- 
ing. May-Fran Engineering Inc., 
Cleveland, O. 


WORKING HEIGHT LIFTER: Keeps work 
at convenient height. Lifting, stop- 
ping and lowering of load are con- 
trolled by remote pedal switches. 
Mechanism consists of 1/3-hp, 115- 
v, 60-cycle a-c motor connected to 
a piston pump which delivers oil 
under pressure to hydraulic lifting 
ram. Pan type platform lowers to 
floor. Capacity, 4000 lb; lifting 
height, 42 in.; overall height, 72 


REAR eaten 
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7 LTTLEFORD 


Tamia 


for 
Production Economy 


| 
| 
| 


Littleford facilities and skilled work 
men are qualified to fabricate any 
product of plate or sheet meta! tha: 
may apply to your production 


Littleford weldments have long be: 
known for uniformity, accuracy 
strength and adaptability. Rigid d 
mands of manufacturing plants, d 
sign engineers, have been met easily 
and without exception. 


If you have a weldment problem sen¢ 
blueprints to Littleford, sée how ex 
perience can insure economies in 
plate and sheet metal fabrication 





FABRICATORS. OF PLATE AND SHEET METALS 


\LITTLEFORD 


LITTLEFORD BROS., INC. 
424 E. Pearl St., Cincinnati 2, Ohio 
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IPYFLEX 


Here’s the new Bruning Model 20 Conyflex. Be- 
cause of its low price, thousands of companies 
now can make their own whiteprints and thus 
realize a substantial saving. Now you can pro- 
duce your whiteprints when you want them — 
you want them. 

It will pay for itself by producing sharp, clean 
prints of your engineering drawings as well as 
copying your production orders, reports, specifi- 
cations, defense order copies, etc. 

The Model 20 is a completely new, medium 
volume machine of advanced design, yet sells for 
the lowest price of any machine in its class. It 
has a full 46” printing width, and takes cut or 
roll stock. 


Specialists in copying since 1897 
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Compare these advantages 
e *LOWEST PRICED machine of its class available. 


e NO FUMES. Bruning Copyflex machines use no 
vapor developer, therefore cannot possibly emit 
unpleasant fumes. 

e NO INSTALLATION. No exhausts needed. Just 
connect to an ordinary 115 volt AC electric power 
circuit. 

e EASY OPERATION. No training needed — any- 
one can operate a Copyflex. 

See how the Model 20 Copyflex, or one of our 
other models, can help you. There is a model for 
every price and volume requirement. Clip the 
coupon now and you'll be on the road to faster, 
less expensive copying. 


Dept. O-91 100 Reade St. New York 13, N. Y. 


[) Send me full details on the Model 20 Copyfiex. 
[] | would like to see a Copyflex machine demonstrated. 


Nam Title 





Cc ad ry. 
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City 
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WHAT 
NEXT? 


GAST rotary 
AIR MOTORS 


run on gas pressure 
to drive liquid pumps! 


Alert designers are still finding new 
ways to exploit the unique advan- 
tages of Gast Air Motors. Look at 
this example: 

PROBLEM: Find explosion-proof 
drive for McCord Chemical Pump, 
used in oil fields. Electricity often not 
available. 


SOLUTION: Gast Air Motor, driven 
by pressure of natural gas from field, 
turns 250 r.p.m. to drive iiquid pump 
through worm gear. 


RESULT: Dependable “free” power 
— low cost for motor. 


What next? Perhaps you'll find a job 
that can be done better with Gast 
rotary-vane Air Motors. Remember 
these unique characteristics: They’re 
compact, explosion-proof, widely var- 
iable in speed. Overloads can’t burn 
them out! Sizes from 1/20 to 3 H.P., 
some reversible. Write for details — 
“Air may be your Answer!” 


Gast Application Ideas 
Booklet — showing 26 


design problems solved 


$e0,0ur 
CATALOG 


Swear s Fue 
= PROOMCT OFLaGmERS 


— sent upon request. 


Original Equipment Manufacturers 


for Over 25 Years 


MOBY 


AIR MOTORS - COMPRESSORS - VACUUM PUMPS 


(TO THREE HP.) (TO 30 185.) (Te 28 INCHES) 


GAST MANUFACTURING CORP. 107 Hinkley St., Benton Herber, Mich, 


278 
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in.; platform lengths, 36, 42, 48 
and 54 in.; platform widths, 32 or 
38 in. Lewis-Shepard Products Inc., 
Watertown, Mass. 


BELT CONVEYOR: For handling goods 
during assembly, inspection, sort- 
ing, etc. Specifications: length, 
from 10 to 60 ft; width, 10, 12, 16, 
18 or 20-in. belts; height, from 21 
to 40 in.; belt speed, from 5 to 100 
fpm, fixed or variable speed; belt 
direction, one-way or reversible; 
motor, 1/3-hp, 1 or 3 phase. Rapids- 
Standard Co. Inc., Grand Rapids, 
Mich. 


STOKERS: Permit easy filling of hop- 
pers and avoid interference with 
boiler flue cleaning doors. Hopper 
is fully open and sloping on top. 
Two sizes available for use in warm 
air, steam or hot water systems 
and industrial applications. Meter- 
ing type worm feeds coal in “un- 
packed” condition. Automatically 
regulated, air is supplied by fan. 
Iron Fireman, Cleveland, O. 


ELECTRIC LIFT TRUCK: Equipped with 
18-in. lifting platform; can be fur- 
nished in 6, 7, 9 and 11-in. lowered 
heights to engage conventional 
platforms. Battery-operated unit 
has’ spring-mounted _ stabilizing 
casters on each side. Features 
three-way operating positions. Also 
available in conventional widths. 
Market Forge Co., Everett, Mass. 


TELESCOPIC PORTABLE CONVEYOR: Roll- 


er type unit for conveying objects 
not having rigid, flat bottoms. All 
steel construction. Adjustable 
brake-lock holds conveyor secure- 
ly in position. Supplied in 12 and 
18 in. widths; nine lengths which 
extend to maximum of 30 ft. The 
Wilkie Co., Philadelphia, Pa. 


FoRK LIFT TRUCK: Capacity, 4000 
lb. Model YT-40 has dual wheels 
on steering trunnion. Gear ratio in 
steering mechanism reduced from 
31 to 1 to 20.7 to 1. Tire size re- 
duced to 6.00 x 9 to provide inter- 
change with tires on Model 20. 
Hyster Co., Portland, Ore. 


STACKER: Specially made Jackstacker 
for handling tote bins, tightly sealed 
containers for handling, shipping 
and storing bulk materials. Tele- 
scopic and nontelescopic models 
with capacity for 4000-Ib loads up 
to 48 in. long. Lewis-Shepard Prod- 
ucts Inc., Watertown, Mass. 


PLATFORM TYPE POWER TRUCK: Two- 
section platform with divided for- 
ward trail axle. Two parallel 
frames reinforced and, welded to 
truck body; platforms joined at 
rear ends, enabling them to be 
raised or lowered simultaneously. 
Platforms are of heavy gage steel 











American Crucible methods, experience, 
know-how and equipment result in highest 
quality bearings that carry © 


MONEY -BACK GUARANTEE 
OF LONGER SERVICE AND 
LOWER MAINTENANCE COST 


BEARINGS @ BUSHINGS 
WEARING PARTS 


Machined or Rough Cast of the Specific 
Formula Best Suited to the Application. 


Write for literature or send blueprints, con- 
ditions of operation, etc. for quotations © 
recommendations as to alloys. 


THE AMERICAN 
CRUCIBLE PRODUCTS CO. 
1321 Oberlin Ave., Lorain, Qhio, U. S. & 
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...fated at 


2500 POUNDS 


force 


20-inch 
shake table! 


15g at 100 Ib 
table load! 


Electrically inter 
locked control! 


No foundation 
needed! 


Big New MB Shaker 












Here’s heavy duty capacity for your vibration testing 
to military specification MIL-E-5272 and 41065-B 


Vibration testing reveals in advance how your prod- 
ucts will behave in service. It’s a “must” for military 
equipment. This new MB model C-25 shaker, one of 
the largest developed, provides large “brute force” 
for meeting military vibration testing specifications. 
Rated at 2500 pounds continuous vector force, it has 
Capacity to produce 15g with 100 Ib table load or 
20g with 58 Ib table load. 

An electromagnetic exciter, MB model C-25 fea- 
tures accurate, continuous, easy control of force and 
frequency. Electrically interlocking controls assure 
proper operation. 

Whether your own vibration testing requirements 
are of large order or small, you can get the answer 
to your problem at MB. Models start at 10 pounds 
force output. Resonant beams for special problems 
also available. 

Make MB your headquarters for help and advice 
on vibration problems. You'll save yourself time and 
work. Write for new Bulletin No. 1-VE-3 on vibration 
exciters. 
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MB’s C-25 
shaker with 
control panel, 
Available with 
built-in meter 
to read direct- 
ly acceleration, 
velocity or dis- 
placement. 

















THE i] b MANUFACTURING COMPANY, Inc. 


1060 STATE STREET, NEW HAVEN 11, CONN. 


RODUCTS AND EQUIPMENT TO CONTROL VIBRATION ...TO MEASURE IT...TO REPRODUCE IT 








@ Yoder now announces the greatest 
forward step in tube welding since the 
introduction of the first patented Yoder 
Tube Welder in 1939. The enviable 
production records established by this 
welder largely account for the fact that 
Yoder have furnished more than half 
of all the resistance-weld tube mills 
since installed in the U.S.A. 


The heart of the new welder is a trans- 
former of revolutionary design. It 
consists of four smaller transformers 
surrounding a common core and mak- 
ing an assembly of unprecedented com- 
pactness and strength. Reduced impe- 
dance accounts for its higher electrical 
efficiency. It insures longer service life, 
fewer interruptions for servicing, 
repairs and maintenance. 


Compared with the previous Yoder 
welder, the production gains may be 
as high as 20%; compared with other 
tube welders, the gain may be as high 
as 50 to 60%. These gains go far 
toward compensating for increased 
labor and material costs. 


The welder is furnished with all new 
Yoder mills, and is also available for 
replacing welders in other makes of 
resistance-weld mills, to step up pro- 
duction and reduce conversion cost. 


Descriptive literature, consultation 
and estimates for the asking. 


THE YODER COMPANY 
5524 Walworth Ave. * Cleveland 2, Ohio 


Resistance 4 
Weld 
TUBE MILLS 





| POWER SUPPLIES: 


plate with deep flanges. In lowered 
position flanges come down at sides 
of wheel frames. Platform size: 
6% in. wide, 63 in. long; 14 in. 
apart. Lowered, platforms are 104, 
in. above floor, raised, 15 in. All- 
electric or gas-electric powered. 
Capacities, 2000, 4000 and 6000 Ib. 
Elwell-Parker Electric Co., Cleve- 
land, O. 


Plant Equipment 

AIR GRINDER: For hand grinding in 
snagging, trimming, smoothing, 
etc. Features include: overspeed 
safety coupling, multiple exhaust 
system and reduced exhaust noise, 
safe-carrying grip type handle. 
Rubber-faced throttle valve unaf- 
fected by oil or moisture. Available 
for 8, 6 or 5-in. wheels, running 
at respective motor speeds of 3100, 
4100 and 4500 rpm. Overall length, 
24% in. with straight handle, 22% 
in. with grip handle; maximum 
side-to-center distance, 2;% in.; 
weight, 16% lb with guard. Inger- 
soll-Rand Co., New York, N. Y. 


NOISELESS AIR VIBRATOR: Type AC 
unit for applications where noise 


is major factor. Used in packaging | 


foodstuffs, chemicals, etc. Recipro- 
cating action of hard chrome-plat- 
ed piston develops vibrating action. 
Features variable vibration speed 
and vibration intensity. Size: 6% 
by 1% in.; weight, 2 lb, 11 oz. 
Clevelund Vibrator Co., Cleveland, 
oO. 


High voltage d-c 
RF type units available in variable 
and fixed voltage outputs from 1 
to 60 kv and current ranges from 
50 microamperes to 2 milliamperes. 
Features include: high safety fac- 
tor, compactness, ease of operation. 
For applications in electrostatic 
paint spraying, dust precipitation 
installations and transcription re- 
cording, insulation testing and lab- 
oratory research equipment. Induc- 
tograph Products Inc., Brookfield, 
Conn. 


CONDENSATE RETURN PUMP: Vertical 


| IELECTROMAGNETIC 


unit for applications up to 8000 
sq ft EDR at 20 psi. Handles water 
to 210 F without vapor lock. For 
installations where return piping 
is close to floor level. Can also be 
installed in shallow pit without dan- 
ger of flooding motor. Complete 
assembly includes pump, 10 or 15- 
gal, cast iron or steel receiver, en- 
closed float switch, single or three- 
phase 1750-rpm motor. Roy £. 
Roth Co., Rock Island, Ill. 


HAMMER DRILL: 
Model 17-RO for drilling holes in 
concrete, brick and stone. Features 
include: automatic rotation, high 
speed, elimination of manual turn- 








Quadruple 
Protection 


This Gauging Machine is primarily 
used to gauge balls of Ya” to %” 
diameters. The room in which this machine 
is installed is air conditioned, dust, 
humidity and temperature proofed. It 
also operates under lucite encasements 
to further protect the balls from air 


currents, 


It accurately gauges balls to within 


plus or minus .00001 of an inch. 


Whenever you need precision balls of 
extremely fine tolerances, perfect surface 
finish, sphericity and size accuracy— 
specify Universal Precision Bolls. They 
reduce friction, wear and maintenance 
costs to an absolute minimum. All Uni- 
versal Balls are 100% inspected and 
individually gauged. 


UNIVERSAL BALL C0. 


RECISION BALLS OF CHROME 
AND STAINLESS STEEL, BRONZE 
AND SPECIAL METALS. 


WILLOW GROVE, Montgomery County. Pa. 
Telephone, Willow Grove 1200 
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